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ABSTRACT
The effects of river traffic on water and sediment inputs into a side
channel were studied in an 18-month research project. McEver's Island,
located in the Illinois River, was selected as the study site. The
objectives of the research project were: 1) to collect data on factors
such as suspended sediment load, water discharge, and types of sediment at
a reach of a side channel which directly connects with the main river; and
2) to attempt to estimate the rate of movement of the sediment and water
into a side channel in different river stages.
Two monitoring stations were established at the inlet and outlet of
the side channel. At these two locations, the suspended sediment concen-
trations and velocities were measured during the passages of 26 barges.
In addition, background data for suspended sediment concentrations and
velocities were also collected. A few water samples were taken for
mineral quality study and particle-size analysis. Hydraulic computations
were performed to evaluate the discharge which passes through the side
channel at various river stages. Existing theories (Hochstein equations)
and regression analyses were utilized to predict the maximum wave height
and the maximum backwater velocity changes. The results indicated that
the deviations from the observed data were quite large.
Observations indicated that the wave height, velocity, and suspended
sediment concentration showed some significant changes during the passages
of barges. The amounts of water and sediment inputs into side channels
are relatively small compared with the background main channel discharges
and sediment loads.
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INTRODUCTION
2
Backwater lakes and side channels along the Illinois River are losing
their capacities because of sedimentation. Most of these backwater lakes
have very little natural drainage area. Obviously, the sediment is
flowing into these lakes and side channels from the river. In recent
times it has been alleged that one of the effects of river traffic is the
movement of the suspended sediment laterally into the shallow part of the
river and eventually into the side channel and backwater lakes adjacent to
the river. It is also probable that the sediment load that is deposited
in the backwater lakes and side channels is transported by the river
during flood stages. This project was designed to investigate the actual
movement of the sediment and water into a side channel of the Illinois
River.
Plan of the Report
This report is divided into four main sections: Background, Data
Collection, Analysis and Results, and Summary and Conclusions. Also
provided are lists of references sited, related references, and the
notations used. The appendices detail the basic data collected for the
project.
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BACKGROUND
The following discussion of the developments leading to the Master
Plan and the research programs for that plan is based directly on the
introduction to the "Preliminary Comprehensive Master Plan for the
Management of the Upper Mississippi River System" (Upper Mississippi River
Basin Commission, 1981).
Master Plan Study Related to Locks and Dam 26 on the Mississippi River
In 1968, the District Engineer of the U.S. Army Corps of Engineers,
St. Louis District, recommended a replacement project for Locks and Dam 26
providing for the construction of a new dam and two 1200-foot locks two
miles downstream of the existing dam at Alton, Illinois. The Secretary of
the Army approved the project, and in 1970 Congress appropriated funds for
its design. Congress continued to appropriate funds for the project
through fiscal year 1975.
On August 6, 1974, the Izaak Walton League, the Sierra Club, and 21
midwestern railroads filed lawsuits in the U.S. District Court to enjoin
the U.S. Army Corps of Engineers from beginning construction of the Locks
and Dam 26 replacement project at Alton, Illinois. The court ruling of
September 5, 1974, stopped further actions toward construction until the
U.S. Army Corps of Engineers obtained the consent of Congress and remedied
the defects in the Environmental Impact Statement. In response to this
ruling, the Corps of Engineers conducted additional studies which were
submitted to Congress and ordered to be printed August 26, 1976--House
Document No. 94-584 (Board of Engineers for River and Harbors, 1976).
Among other conclusions, the Chief of Engineers recommended that:
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Congress authorize the replacement of Locks and Dam 26 with
a new dam and 110-foot by 1,200-foot main lock at a location two
miles downstream from the existing dam, the design and construc-
tion of the new dam to provide for the addition of an auxiliary
lock at such time as it may be authorized.
and
Congress authorize the Secretary of the Army, acting through
the Chief of Engineers, in cooperation with the Departments of
Transportation and Interior, the Environmental Protection
Agency, and other interested Federal and State agencies, to make
an economic evaluation and a comprehensive study of the river
environment to determine the impacts of increased navigation
which would result from provision of a second lock and submit a
report to the Congress on the feasibility and desirability of
constructing a second lock.
During 1976 and 1977, Congress debated several bills to authorize the
Corps of Engineers to begin construction of a replacement for Locks and
Dam 26. Alternative navigation improvements were also proposed. Because
construction of a second lock would increase the capacity of the river for
waterway traffic, Congress would have to know the impact that increased
traffic would have on the total river system and on other modes of
transportation. At issue were conflicts that had been brewing for
decades: the demand for increased waterway commerce; environmental
demands to preserve natural wildlife habitats and prevent damage to the
river's ecology; and the impact that increased waterway commerce would
have on other modes of commercial transportation, most notably the
railroads and trucking.
On October 21, 1978, President Carter signed into law P.L. 95-502
directing the Upper Mississippi River Basin Commission (UMRBC) to prepare
a Comprehensive Master Plan for the Management of the Upper Mississippi
River System in cooperation with appropriate federal, state, and local
officials. Under this law, the Master Plan was to be submitted to
5
Congress by January 1, 1982, with a preliminary plan to be completed by
January 1, 1981.
The UMRBC established a task force to prepare the first draft of the
Master Plan-Plan of Study. They soon realized that the time constraints
of P.L. 95-502 might not allow sufficient time to properly answer the
questions and concerns raised by Congress. On August 15, 1979, the
Commission adopted a Plan of Study for the development of a Comprehensive
Master Plan for the Management of the Upper Mississippi River System. The
Plan of Study outlined a four-year effort, 19 months longer than P.L.
95-502 specified. In September 1980, Congress denied the UMRBC's request
for a time extension, so the Commission rescoped all study efforts as
necessary to meet the dates specified in the law.
During the development of the Plan of Study and the initial work
efforts, appropriations for the Master Plan were made by Congress in three
separate appropriation actions. A supplemental Fiscal Year 1979
appropriation of $2,000,000 was approved in July 1979. A Fiscal Year 1980
appropriation of $4,000,000 was approved in October 1979, and a $2,400,000
appropriation for Fiscal Year 1981 was approved in September 1980. A
$1,000,000 budget proposed for Fiscal Year 1982 is currently being
considered through the Water Resources Council.
The Master Plan is intended to identify the economic, environmental,
and recreational objectives of the river system. Specifically, the plan
will guide and direct any future expansions of navigation capacity,
including but not limited to construction of a second lock at Locks and
Dam 26. The plan will also address projected effects of natural and man-
made activities on the system.
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Within this overall goal of balancing economic, environmental, and
recreational objectives of the river system are two subgoals: 1) to
develop technical recommendations, and 2) to develop a management
framework for resolving differences between competing interests. Most of
the technical questions relate to transportation and environmental issues
specifically requested by Congress. These include :
· the navigation carrying capacity of the Mississippi River system
· the effect of expanded navigation on national transportation
policy and the railroads
· the cost and benefit to the nation of expanded navigation
capacity
· an evaluation of the need for a second lock at Locks and Dam 26
· the effects of disposing of dredged material in areas outside of
the floodplain
· the development of a study to determine the feasibility of a
computerized analytical inventory and analysis system
· the effect that increased navigational capacity would have on
fish and wildlife, water quality, wilderness, and public
recreational opportunities (UMRBC, 1981: 1-4)
Lead members of the Commission were given responsibility for carrying
out specific technical studies in these areas. Responsibility for the
study of navigation effects was given to the Department of Interior.
Water Survey Involvement
The Illinois State Water Survey was awarded a grant to conduct
studies in the area of navigation effects. The tasks carried out were:
1) A compilation and review of all existing data, published
materials, etc., related to physical and chemical effects of
navigation. This report was combined with a literature review by
the Illinois Natural History Survey on the biological effects of
7
navigation. The final report (Lubinski et al., 1981), which
included an annotated bibliography, was submitted to the UMRBC
Environmental Work Team on May 7, 1981.
2) Preliminary physical and chemical sampling and site selection.
This entailed a detailed program of bottom sediment collection
and analysis in Pool 26 of the Illinois Waterway. A report was
submitted to the UMRBC Environmental Work Team (Schnepper et al.,
1981).
3) Determination of the magnitude, nature, energy content, and
patterns of waves caused by the movements of various types of
commercial and recreational vessels on Pool 26.
4) Determination of the extent and magnitude of lateral movements of
sediments associated with the movements of recreational and
commercial vessels in Pool 26.
5) Determination of the water and sediment inputs to selected side
channels and/or backwater lakes associated with the passage of
large commercial and recreational vessels in Pool 26.
This report describes the work completed under Task 5.
Research Approach
The Upper Mississippi River navigation system provides waterborne
commerce to the entire Upper Midwest. Bulk commodities such as grain and
coal represent the largest volume of cargo transported. Projections for
the future vary, but indications are that river traffic could double or
even triple in the next 40 years depending on demand and the capacity of
the new Locks and Dam 26 presently under construction at Alton, Illinois.
Information gained from previous research will serve as one basis for
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determining whether one or two locks should be included in the new Locks
and Dam 26 project.
Literature studies conducted as part of the Upper Mississippi River
Main Stem Level B study and testimony in the Locks and Dam 26 hearings
reveal that very little is known about the direct environmental effects of
vessels moving on waterways. It has been hypothesized by many scientists
that wave wash and the powerful thrusts of motorized propellers do indeed
have significant impacts on the physical and biological components of the
aquatic ecosystem. These impacts are poorly understood and must be
thoroughly studied and documented before one can begin to speculate on the
environmental impacts of significant traffic increases.
Ideally, an evaluation of this type would include a series of
ecosystem-oriented research studies which would attempt to evaluate the
impacts of navigation at all representative reaches within the Upper
Mississippi River navigation system. Unfortunately, the Upper Mississippi
River system is too large for an effort of this magnitude. Therefore,
only a few critical reaches must be identified and studied to reduce
costs.
Representative reaches defined by the Environmental Sub-Team of the
Upper Mississippi River Planning Commission were based on navigation
traffic levels and physical characteristics of the system. Locks and
Dam 26 provides the most critical control point in the Upper Mississippi
River system. Its lockage capacity limits navigation capacity on the
entire upper pooled portion of the Mississippi and Illinois Rivers.
Thus, the efforts of this work plan concentrate on the pooled river
system, upstream of Locks and Dam 26. Within this chosen study area the
confluence of the Mississippi and Illinois Rivers provides the most
9
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Data collected by Johnson (1976) have shown that sediment particles
do move into the side channels during the passage of river traffic.
desirable study reach. This reach presents the opportunity to study three
different levels of navigation traffic all within a logistically efficient
project area. Traffic moving upstream from Locks and Dam 26 diverges at
this confluence, with approximately 60 percent moving up the Illinois
River and 40 percent up the Mississippi. Thus, an opportunity to study
traffic levels of 40, 60, and 100 percent of the total (based on Locks and
Dam 26 traffic levels) is provided by this pool.
Literature Review
The Illinois State Water Survey is heavily involved in lake sedimen-
tation surveys of Illinois lakes. About 150 sedimentation surveys have
been conducted for about 100 lakes. In addition to these surveys, studies
have been made of a number of backwater lakes along the Illinois River.
Lee and Stall (1976, 1977) concluded that the average rate of
sedimentation of backwater lakes varies from about 0.1 to 1.0 inch per
year. Analyses of the bed sediment samples from these lakes indicate that
the bed sediments are basically fine materials with occasional sand
particles. Recently, Bellrose and colleagues at the Illinois Natural
History Survey (1979) indicated that the rate of sedimentation of the
backwater lakes along the Illinois River has accelerated in the recent
past.
The Water Quality Section of the Illinois State Water Survey has also
collected and analyzed limited amounts of water samples from some back-
water lakes along the Illinois River.
Berger and Associates, Inc. (1980) made a study on the Gallipolis
Locks and Dam of the Ohio River in 1980 and concluded that "on the Ohio
River, the duration of the tow impact as a percent of time is expected to
triple from 6% in year 1976 to 19% in year 2040 under the low discharge
scenario. Under the intermediate and high discharge scenarios the
percentages are respectively 8% and 21% and 9% and 26%."
Fremling et al. (1979) studied the effects of opening side channels
in five areas of the Mississippi River and concluded that the opening of
side channels could have advantages and disadvantages as far as the
wildlife and fish habitats are concerned.
Except for the materials contained in the above references, no other
detailed analyses or data exist at the present time to quantify the
movement of sediment and water into side channels of rivers. Of course,
there are other references which directly relate to the sedimentation of
lakes and to sediment transport and sediment characteristics of streams
and rivers. Some of these related references are included at the end of
this report.
Hypothesis
The following hypothesis is proposed in connection with the present
project:
"Movement of commercial and recreational vessels in a waterway moves
the water and sediment into the side channels and backwater lakes and may
generate a temporary back and forth movement between these water bodies."
Objectives
The objective of this research is to test the hypothesis stated
above. This objective can be divided into two parts. They are:
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1) a) To collect data on factors such as suspended sediment load,
water discharge, and types of sediment at a reach of a side
channel which directly connects with the main river.
b) To try to answer such questions as: When does the sediment
load move into the backwater lakes? Is the movement of
sediment load associated with barge traffic or does it move
during flood stages? How much sediment really moves into the
backwater lakes? What are the effects of the pool elevation?
What is the duration of these inputs and outputs? How does
the water quality change?
2) To attempt to estimate the rate of movement of the sediment load
into a side channel in the spring, summer, and fall.
ion
Site Selection
In order to accomplish the objectives, the following site select
criteria were established:
1) Natural side channel
2) Narrow and deep side channel
3) Flow from main river to side channel
4) Expected changes in suspended sediment concentration in the
channel
5) Very little runoff from the surrounding watershed to affect
sediment load in the side channel
6) Channel accessible to the research team
Four side channels of the lower Illinois River were investigated as
potential sites. Field reconnaissance was done on July 31, 1980. The
four sites investigated were Mortland Island (river mile 18 to 19.5),
12
McEver's Island (river mile 48.4 to 49.6), Twelve Mile Island (river
mile 12.4 to 14.0), and Fisher Island (river mile 38 to 38.8). After an
evaluation of the sites with regard to the selection criteria, McEver's
Island was selected as the study site.
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DATA COLLECTION
The original design of the project in May 1980 called for a 30–month
time frame with a 6-month start-up period, an 18-month field data
collection period, and a 6-month period for data analysis. However, in
November 1980 the actual time frame of the project was set at 17 months,
starting from May 1, 1980. This meant that the project had to be
completed by September 30, 1981. As a result of this unexpected time
limitation, the scope of the project was adjusted to fit into a shorter
schedule. This required many changes in the original design of the
project, primarily in the data collection schedule.
Data were collected from a side channel along the Illinois River
having a defined inlet and outlet (McEver's Island). Data collection was
limited to one trip each in the summer, spring, and fall seasons due to
time constraints. This limitation prevented evaluation of the effects of
varying main channel discharge and traffic patterns on the side channel
system. The dates of the field trips were:
Field trip 1 August 18-21, 1980
Field trip 2 October 20-24, 1980
Field trip 3 April 27-May 1, 1981
Trip 1 was a reconnaissance trip taken primarily to evaluate the
various field procedures being considered, and only one sampling station
was established. The data from this trip are the only data available for
evaluating summer conditions, river flows, and traffic patterns.
No data were collected to quantify the effects of river traffic on
backwater lakes where there is only one inlet-outlet connection to the
main river. Also, wind data were not collected because wind was thought to
have a limited effect on the side channel system. Changes in the circu-
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lation pattern of the river resulting from river traffic were not
evaluated because no effective method of measurement could be developed.
Field Site
McEver's Island is 1.3 miles long, upstream of mile 48.3 on the
Illinois River on the east side of the navigational channel (figure 1).
The site lies opposite the villages of Montezuma and Bedford on the county
line between Pike and Scott Counties in Illinois.
The layout of the field site is shown in figure 2. Two sampling
stations were established: station A near the upstream portion of the
island, and station B near the downstream portion. These stations were
instrumented during data collection trips to monitor changes in the water
and sediment flows in the side channel.
Equipment
Most of the field data were collected by boat at the two sampling
stations. In all, four boats were used on the project, and table 1
summarizes their characteristics.
Size
Table 1. Boat Characteristics
Hull type HP Use
21 ft V-hull
18 ft V-hull
14 ft tri-hull
12 ft jon-boat
70 sampling
50 sampling
20 coordination and sampling
10 coordination
The equipment used in this project was already available from various
sources. No new equipment was developed for this project, although some
minor modifications were made in the operating procedures used in the
field to suit the existing conditions.
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Figure 1. Field location of McEver’s Island
16
Figure 2. McEver's Island, showing locations of sampling stations
(1, 2, 3, 4 indicate points used in timing barge events; explanation to follow)
17
The basic data collection equipment was:
1) DH-59 depth integrated suspended sediment samplers (hand line or
cable)
2) P-72 point integrated suspended sediment sampler(cable)
3) Price-type current meter (cable)
4) Stevens Type F water level recorder (mounted on platform)
5) BMH-60 bed material sampler (cable or hand line)
Suspended Sediment Samplers
Water samples were collected by one of two means, either by depth
integrated sampler or by dip samples. Depth integrated samplers collect
isokinetic depth averaged samples.
The two samplers used, the DH-59 and the P-72, vary primarily in
complexity of design. The basic principle of sampling is the same. Depth
integrating samplers collect samples of moving water at a rate
proportional to the flow velocity of the stream. When the sampler is
operating, the water enters the sampler nozzle at the same velocity it was
moving in the stream. If the sampler is lowered or raised at a constant
speed, a sample of the water column is collected which will reflect the
variation in flow velocity with depth.
The DH-59 (figure 3) is a 24-pound sampler intended to be used with
either a hand line or cable and reel suspension. The sample container is
a one pint milk bottle. The maximum depth for sampling is about 15 feet.
This limitation results from high water pressure at deeper levels. During
sampling, the sampler is lowered through the water at a constant rate of
about one foot per second until it just touches the channel bottom. The
18
Figure 3. Suspended sediment sampler, DH-59
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to the channel bed with the nozzle valve closed. When the sampling time
The P-72 (figure 4) is a cable mounted sampler used where the DH-59
can not be used. This sampler has a solenoid activated nozzle valve
allowing sampling from point to point in the water column or at a single
point in the column. Due to a pressure equalization chamber in the
sampler, the P-72 can be used to a depth of 180 feet with a one pint
bottle or to 120 feet with a quart bottle.
Two methods of sampling were used with the P-72, depth integrated and
point integrated. For depth integrated samples, the sampler was lowered
came, the valve was opened electrically and the sampler was raised to the
surface at a constant rate.
When point samples were required, the sampler was lowered to the
desired depth with the nozzle valve closed. The valve was then opened for
a length of time sufficient to collect the desired sample volume. The
valve was then closed and the sampler retrieved.
Dip samples were collected using a galvanized steel bucket, in which
case the sample was poured into the sample container, or the sample was
motion of the sampler is then reversed so it is returned to the surface at
the same rate.
taken directly by the sampling container. These samples were collected
either for water quality analyses or to determine the particle size dis-
tribution of the suspended materials.
Price-Type Current Meter
The Price-type current meter (figure 5) is a vertical axis bucket
wheel instrument that measures water velocity proportional to rotations of
the bucket wheel. Standard operating procedures (Buchanan and Somers,
20
Figure 4. Suspended sediment sampler, P-72
Figure 5. Price-type current meter
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1969) call for counting revolutions over a 40- to 70-second time period.
This procedure was modified somewhat to allow continuous monitoring of the
side channel discharge during the period immediately before and after
barges passed the channel opening. For 30-second intervals, a count was
made of revolutions of the bucket wheel. At the end of each 30-second
interval, the count for that interval was recorded and a new count
initiated for the next interval. These counts were continued for 15
minutes or more into the event.
Water Level Recorder
The water level fluctuations as a result of waves generated by wind
and river traffic were recorded on trips 2 and 3.
Stevens Type F recorders (figure 6) were used with a two-hour
horizontal time scale and a 1:5 vertical gage scale. The gage scale
recorded 0.2 foot of drum movement for every 1 foot of water level change.
The recorder chart was wrapped around a 1-foot circumference drum mounted
horizontally inside the recorder. The drum was rotated by the movement of
a cable-suspended float which rode on the water surface. The pen of the
recorder recorded graphically on the chart the proportional vertical
movement of the float. An internal clock drove the pen at a constant rate
horizontally across the chart, and the combined movement of the drum and
pen produced a graphic record of water level changes relative to
time.
Bed Material Sampler
Samples of the bed materials were collected in both the side channel
and the main channel. These samples were taken using the US BMH-60
(figure 7), a 30-pound, spring driven, rotary bucket type sampler. This
22
Figure 6. Stevens Type F water level recorder
Figure 7. Bed material sampler, BMH-60
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sampler takes a 175 cc sample of the bed materials. It is best used in
channels with firm beds composed of coarse sand size particles or
smaller.
Field Procedures
Site preparation involved choosing boat sampling stations, marking
event starting points upstream and downstream at each channel opening, and
installing the water level recorders.
Boat sampling stations were located immediately inside the channel
openings at the midpoint of the channel (see figure 2). These stations
were instrumented to collect event and background data on:
1) Water discharge (Qw)
2) Sediment discharge (Qs)
3) Water level fluctuation.
4) Suspended sediment particle size distributions
5) Water chemistry changes
In addition, full discharge measurements were made at the inlet and outlet
sections.
Event timing was non-synchronous between the two sampling stations.
The timing for each station was started approximately five minutes before
the barge passed the channel opening. The starting points of the barge
events were marked on the east shore, and a coordinating boat indicated
the event start time by hand and radio signals.
The water level recorders were installed on temporary stilling wells
which were constructed at the beginning of each trip and removed at the
end. The recorders were installed and removed daily. The stilling wells
were secured by driving a 10-foot sign post 4 feet into the river bed in 4
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feet of water. The stilling basin, a 6-inch diameter PVC plastic pipe 4
feet long, was then clamped to the post and a recorder platform was
secured on top of the pipe. The vertical plastic pipe was submerged 1
foot into the water and a cable-suspended float was lowered into the
pipe.
All background and event sampling was done out of two boats: one
boat stationed at station A in the upstream channel opening, and one boat
stationed at station B in the downstream channel opening (figure 2). The
background and event sampling frequencies are indicated in table 2.
The third boat, which was used to coordinate the sampling, was also
responsible for the following data collection:
1) Servicing water level recorders
2) Full sampling at the cross sections at the inlet and outlet of
the side channel
3) Barge timing
When a group of barges approached the study site moving in the down-
stream direction, the coordinating boat positioned itself at point 1 (see
figure 2). When the leading barge reached point 1, the coordinating boat
signaled the sampling boat at station A to begin sampling procedures,
which continued for a 90-minute period. At this time, a stopwatch was
started to time the barges through the site. The coordinating boat then
moved downstream with the barges so it could signal the beginning of a
90-minute sampling period for the station B sampling boat when the leading
barge reached point 3. For barges moving upstream, the coordinating boat
indicated the beginning of the event for the station B boat when the first
barge reached point 4, and the beginning of the event for the station A
boat when the first barge reached point 2.
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Table 2. Background and Event Sampling Frequencies
Type of sampler used
Suspended sediment
concentration
DH-59, P-72
Suspended sediment
particle size
P-72, Dip
Velocity Water chemistry
Current meter P-72
Frequency of background
data collection Every half hour 3 times per day Every half hour Not collected
Time of Data collection
during barge events 0-30 Min: 2-min intervals
30-60 min: 5-min intervals
60-90 min:10-min intervals
5, 20, and 35 min
into event
0-15 min:30-sec intervals 15 min into event
15-30 min: 2-min intervals
30-60 min: 5-min intervals
60-90 min:10-min intervals
Note: Velocity and suspended sediment concentrations were measured during every barge event; water quality and
suspended sediment particle size were measured during a few selected events
Suspended sediment particle size data are not available at the present time
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As previously stated, the two sampling boats started their events
separately and the data were coordinated by the local times recorded at
the start of the event.
In addition to sampling, each boat collected as much information as
possible concerning barge and tow identification and the description of
the tow. The three final data sheets used in the project are shown in
figure 8.
There were several points of conflict in the scheduling, particularly
when barges went through the site at close intervals. The primary task of
the coordinating boat was in the event initiation and in the shuttling of
sampling supplies. Servicing of the water level recorders and timing of
the barges through the site were often overlooked when they would lead to
conflicts.
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Figure 8a. Sample data sheet for suspended sediment data and various other data
28
Figure 8b. Sample data sheet for velocity data during barge events
29
Figure 8c. Sample data sheet for background velocity data
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ANALYSIS AND RESULTS
Hydraulics of the Side Channel and the Main Channel
The side channel and main channel are divided by a long island or a
series of islands. Streamflows arriving at the upstream end of the island
will be hydraulically divided into two parts: main channel flow and side
channel flow. The division of the flows depends upon river channel
geometry, friction roughness, the river stage, and many other factors.
The division of flow between the two channels may be determined by water
surface profile computation (Chow, 1959).
The methodology presented here was based on the HEC-2 computer
program (U.S. Army Corps of Engineers, 1971). The HEC-2 computer program
used the standard step method, which is an iterative procedure. Through
this procedure, a series of water surface profiles can be computed based
on a series of given discharges.
400 cfs (3.4%) passes through the side channel, and about 11,200 cfs
(96.6%) passes through the main channel. When the river stage rises to
430.7 msl, the river carries about 40,000 cfs, and the flow through the
side channel increases to 5,000 cfs (12.5% of the total streamflow). It
First the channels were analyzed independently. Based on the Army
Corps of Engineers studies at Hillview and Florence (Federal Emergency
Management Agency, 1980a, 1980b), three cross sections (river miles 48.4,
49.0, and 49.6) were selected. The river bottom slope was estimated based
on flood insurance studies at Hillview (river mile 43.7) in Greene County
and Florence (river mile 55.1) in Pike County. The results of the
computations are shown in table 3. At the normal pool level, 420 feet
above mean sea level (420 msl), the river carries about 11,600 cfs. About
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Table 3. Flow Division Between Main and Side Channels
at Different River Stages
(Flow in cubic feet per second)
Water surface
elevation
(msl)
415.0
419.1
422.3
424.3
426.2
427.8
429.4
430.7
431.9
433.1
434.2
435.3
436.4
437.5
438.4
439.2
440.2
441.2
442.1
442.9
443.7
444.6
445.3
446.0
Total
discharge
5,000
10,000
15,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
55,000
60,000
65,000
70,000
75,000
80,000
85,000
90,000
95,000
100,000
105,000
110,000
115,000
120,000
Main
channel
discharge
5,000
9,700
14,400
18,800
22,900
27,000
31,000
35,000
39,000
43,000
46,900
50,800
54,600
58,400
62,300
66,200
70,200
74,100
78,000
81,800
85,600
89,400
93,000
96,500
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Percent
flow in
main
channel
100.0
97.0
96.0
94.0
91.6
90.0
88.6
87.5
86.7
86.0
85.3
84.7
84.0
83.4
83.1
82.8
82.6
82.3
82.1
81.8
81.5
81.3
80.9
80.4
Side
channel
–
300
600
1,200
2,100
3,000
4,000
5,000
6,000
7,000
8,100
9,200
10,400
11,600
12,700
13,800
14,800
15,900
17,000
18,200
19,400
20,600
22,000
23,500
Percent
flow in
side
channel
0.0
3.0
4.0
6.0
8.4
10.0
11.4
12.5
13.3
14.0
14.7
15.3
10.0
16.6
16.9
17.2
17.4
17.7
17.9
18.2
18.5
18.7
19.1
19.6
is clear that the side channel carries proportionally more streamflow when
the river stage increases.
Description of a Typical Boat Passage
Karaki and van Hoften (1974, p. 2, 4) describe the boat passage
through a restricted channel as follows: "As seen from above the water
surface, a pattern of waves is developed [as shown approximately in
figure 9a]. Bow. waves are generated at the front of the towboat. Smaller
waves are generated at the sides, and at the trailing end, stern waves are
generated which are led by a trough, followed by a crest. . . . The
amplitudes of the wave are primarily dependent on the boat velocity.
. . . There is an increase in velocity of water beneath the boat relative
to the mean velocity in the river [see figure 9b]. The acceleration of
flow depends on the proximity of the bottom of the barge to the river bed
and is due to pressure differences created by the water surface profile
along the sides of the barge [as shown in figure 9b]. . . . The inter-
action of the two flow patterns creates a region of marked turbulence and
increased velocities along the sides. The propellers of the tug also add
turbulence to the already disturbed flow caused by the barges. Depending
on the proximity of the boat to the streambed and the sizes of bed
material, a certain amount of bed sediment is either moved on the bed or
suspended in the flow. The material in suspension will remain until the
turbulence decays sufficiently for the material to settle out."
Effects of Barge Passages on Side Channels
The side channel acts as a relief valve on the river barge system.
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At the upstream end of the side channel, the water initially is forced
into the side channel by the bow wave. When the area of drawdown behind
b. Water Surface Profile along the Side of the Boat
Figure 9. Surface disturbance created by boats
(after Karaki and van Hoften, 1974)
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a. Waves Generated by a Towboat
the tow reaches the channel opening, the flow into the side channel is
reduced as the water fills the void behind the tow. This causes a water
level depression at the mouth of the side channel.
At the downstream end of the channel opening, the effect on the flow
is just the opposite. As the bow wave of the barge passes, the flow
leaving the side channel is reduced. As the area of the drawdown reaches
the channel opening, the flow out of the side channel will increase as the
water rushes out of the side channel to fill the area of drawdown. This
effect was observed in all three field trips during the 1980-1981 period.
Field Observation at the Side Channel During the Passage of River Traffic
As mentioned previously, three field trips were made in the summer,
spring, and fall of the 1980-1981 period. The first trip was made on
August 18-21, 1980; the second trip was made on October 20-24, 1980; and
the third trip was made on April 27 to May 1, 1981. A total of 26 barge
events were monitored. Table 4 shows the summary results of all the barge
events.
All the event data collected during the field trips are also tabu-
lated in appendix A. Each event is identified by date, tow name, number
of barges, draft, and traffic direction. The data collected from the two
monitoring stations which were located at upstream and downstream ends of
the side channel are included. For each monitoring station, the starting
time of the event, the time elapsed, the velocity in feet per second, and
the suspended sediment concentration in ppm are listed. (In a few
instances, data are omitted because of technical difficulties encountered
during data collection.)
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Blockage
ratio*Event
1-1
1-2
1-3
2-1
2-2
2-3
2-4
2-5
2-6
2-7
2-8
2-9
2-10
3-1
3-2
3-3
3-4
Local
Station Date time
A
A
A
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
A
B
A
B
A
B
A
B
8/19/80 N.R.
8/20/80 1210
8/20/80 1515
10/21/80 1216
10/21/80 1636
10/22/80 1105
10/22/80 1119
10/22/80 1556
10/22/80 1610
10/23/80 830
10/23/80 845
10/23/80 940
10/23/80 1000
10/23/80 1122
10/23/80 1135
10/23/80 1206
10/23/80 1154
10/23/80 1440
10/23/80 1420
10/23/80 1632
4/29/81 1118
4/29/81 1112
4/29/81 1730
4/29/81 1718
4/29/81 1745
4/29/81 1758
4/30/81 1155
4/30/81 1141
Table 4. Summary Results of Barge Events at McEver's Island
Tow name
Keystone
White Knight
Eastern
N.R.
Lady Kimberly
Virginia E. Towey
Bill Gee
Super stone
Katherine L.
Stanton K. Smith
Alvin C. Johnson
Eileen Bigelow
Kay D.
Cooperative Ambassador
Thruston B. Morton
A. M. Thompson
Captain Caplener
Traffic No. of
direction barges
D 12
U 15
U 14
U 1
U 4
D 12
D 12
D 4
D 7
D 9
U 12
U 4
D 2
U 15
U 15
D 14
U 10
Draft
(ft)
9
9
9
Avg.
speed
(mph)
N.R.
N.R.
N.R.
N.R. N.R.
N.R. N.R.
9 N.R.
9
9
9
9
9
9
2
2
9
9
2
N.R.
N.R.
N.R.
N.R.
N.R.
N.R.
N.R.
8.3
6.5
4.7
5.5
Max.
wave
height
(ft)
Vel.
change
(fps)
N.R. .97
N.R. .87
N.R. .60
Suspended
sediment
Conc.
change
(ppm)
67
1373
375
.28
N.R.
N.R.
1.06
.23
N.R.
.2
.81
.26
.29
.63
.54
.77
.23
.20
.13
.25
.53
1.16
2.01
.75
1.97
1.45
.44
.32
1.52
1.52
1.32
1.60
2.50
1.74
3.09
2.46
.48
54
46
78
56
44
123
468
22
47
69
27
26
33
44
165
106
39
.55 1.11 50
.40 .58 12
.41 .67 12
.33 .89 1231
.40 .89 53
N.R. .89 245
.70 .96 492
N. R. .66 458
Size
of tow Tow
& barges power
(ftxft) (HP)
N.R. 2400
N.R. 3200
N.R. 3530
295x35 N.R.
534x70 3600
920x105 5850
901x105 2800
441x70 750
687x105 1600
728x105 3200
924x105 4100
650x104 6150
498x35 1800
1100x105 N.R.
1125x105 4200
1117x105 3200
760x105 2800
-
-
13.9
15.4
13.9
15.4
20.4
23.3
13.9
15.4
13.9
15.4
13.9
15.4
14.1
15.6
200.0
62.5
71.4
13.9
15.4
13.9
15.4
62.5
71.4
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Table 4. Concluded
Suspended
sediment
conc.
change
(ppm)
394
Tow
power
(HP)Event
3-5
Blockage
ratio*
3-7
3-8
3-9
3-10
3-11
3-12
3-13
Station
A
B
B 5/1/81
A 5/1/81
B 5/1/81
A 5/1/81
B 5/1/81
A 5/1/81
B 5/1/81
A 5/1/81
B 5/1/81
A 5/1/81
B 5/1/81
A 5/1/81
B 5/1/81
Date
4/30/81
4/30/81
Local
time
1508
1515
904
949
957
1033
1041
1100
1105
1120
1126
1209
1212
1326
1300
Tow name
Betty Brent
Irene Chotin
Betty Brent
Irene Chotin
Sarah Elizabeth
Normania
Sally Barton
National Enterprise
Cooperative Ambassador
Katherine L.
Luke Gladders
Traffic No. of Draft
direction barges (ft)
D
U
D
U
U
D
D
D
D
D
U
4
15
4
15
6
9
12
9
15
1
15
2
9
2
9
9
5
8
8
9
2
2
Avg.
speed
(mph)
7.9
6.0
7.9
6.0
7.8
8.7
8.7
9.8
10.7
13.8
4.0
Max.
wave
height
(ft)
Vel.
change
(fps)
.50 1.18
N.R. 1.29 200
N.R.
.47
.27
.71
.44
.36
.42
N.R.
.38
N.R.
.65
N.R.
.07
.96
.59
.73
.81
.52
.52
.37
1.10
1.62
.89
.51
.68
.81
360
15
179
103
31
13
218
32
332
22
236
15
278
Size
of tow
& barges
(ftxft)
635x104 3000
1623x104 3200
635x104 3000
1623x104 3200
749x70 5600
675x105 1800
896x105
675x105
1100x105
297x35
1125x105
2400
1800
N. R.
1600
3200
62.5
62.5
71.4
71.4
23.8
25.0
27.8
15.6
17.2
15.6
17.2
13.9
15.4
200.0
200.0
62.5
71.4
*Blockage ratio is defined as the ratio of the river cross-sectional area and the displace
area, which is the product of tow and barge width (b) and draft (d)
Note: U = upstream, D = downstream; N.R. = not recorded
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Also included in this report as appendix B are the background data for
suspended sediment concentration and velocity. These data were collected
between the barge events.
Field Trip 1, August 18-21, 1980
primarily to test the field procedure. The average barge speed and water
levels were not recorded during this trip.
Velocities were measured continuously the first twenty minutes of the
events. Suspended sediment samples were taken at two-minute intervals.
The velocity and suspended sediment concentration data for the three barge
events are plotted in figures 10 to 12. The sediment load (QS) is
Island. The streamflow at the side channel was measured at 1,080 cfs, or
6 percent of the total streamflow. All three of the barge events had 9
feet of draft. As indicated before, the purpose of the first trip was
Three barge events were observed during this trip. In one barge
event, the barges were traveling downstream, and in the other two events
they were traveling upstream. The streamflow was 17,900 cfs at the
Meredosia gaging station, which is about 20 miles upstream of McEver's
computed by equation 1:
Qs = 0.0027 CtQw
where Ct is the sediment concentration in ppm, and Qw is the stream-
flow in cfs. The results of the sediment load computations are also
plotted in figures 10 to 12.
In figure 10, it can be seen that the velocities increased at the
beginning of the first, barge event, due to the bow wave. Then, about 2.5
minutes after the event started, the first stern (divergent) wave arrived
at the monitoring site, causing a reduction of the water velocity, as
(1)
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Figure 10. Velocity, suspended sediment concentration, and sediment load
during Keystone tow event, August 19, 1980
(The velocity and sediment values shown here have been multiplied by scaling
factors to fit all the values into the same plot. For example, the velocity
values shown are 100 times the original values, and the sediment load values are
0.1 of the original values. The same scaling factors were used for figures 11
through 34.)
39
Figure 11. Velocity, suspended sediment concentration, and sediment load
during White Knight tow event, August 20, 1980
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Figure 12. Velocity, suspended sediment concentration, and sediment load
during Eastern tow event, August 20, 1980
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shown in figure 10. Because of a series of stern waves that came into the
side channel, the velocity fluctuated from around 1.3 to 1.4 feet per
second (fps) until 15 minutes after the beginning of the event. There-
after, velocity returned to near normal conditions.
The sediment concentration did not show any significant change during
the event. The sediment load showed a gradual increase in the first 12
minutes and then returned to background level.
Data plotted in figures 11 and 12 were from the events where the
barges traveled upstream. The velocity was reduced to as low as 0.46 fps,
and it then fluctuated from around 1.0 to 1.1 fps. This is similar to the
first event. The sediment concentration had an early high value due to
bow wave; then it reduced to about 300 ppm background level. After the
barge passed the station, the sediment cloud gradually arrived in the side
channel. Consequently, the sediment concentration increased rapidly. The
sediment load showed a similar trend to the sediment concentration.
Field Trip 2, October 20-24, 1980
Ten barge events were observed on this trip. In four events the
barges were moving upstream, and in six events they were moving down-
stream. River discharges were measured at 14,500 cfs at the Meredosia
gaging station. The streamflow at the side channel was about 700 cfs, or
about 4.8 percent of the total streamflow. The number of barges in these
events varied from 1 to 12. In 7 of the events the drafts were 9 feet, in
2 events the drafts were not recorded, and in 1 event the draft was 2
feet. The maximum wave height varied from 0.2 to 1.06 feet. The maximum
velocity change ranged from 0.32 to 3.09 fps. The maximum sediment
concentration ranged from 26 to 371 ppm. The size of the tow and barges
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varied from 295 feet by 35 feet to 1623 feet by 104 feet. Horsepower of
the tows ranged from 1800 to 5600.
The velocity, sediment concentration, and computed sediment load for
the 10 events during the second trip are plotted in figures 13 to 22.
Since the streamflow during this trip was lower than in trip 1, the
impacts with regard to wave height, velocity, and suspended sediment
concentration can be shown more easily.
In one event (figure 13), there was only one barge, and it was almost
empty. Because of a low blockage ratio, the suspended sediment concentra-
tion fluctuated around 180 to 190 ppm. The velocity did not show any
significant change. In this event, the velocities were not recorded
during the period between 15:00 minutes to 37:00 minutes of the event
time.
the first trip.
In another event (figure 17) the tow pushed four barges with a 9-foot
draft. The suspended sediment concentration had a sharp increase to 641
ppm at the time of 18 minutes and gradually decreased to about 200 ppm at
the background level. In this event, the velocity maintained a stable
rate of around 1.4 to 1.6 fps. This event clearly indicates that the
suspended sediment caused by the tow propeller can be quite severe even
though the velocity did not show any sharp change.
The other data show that the general trends were similar to those of
Field Trip 3, April 27-May 1, 1981
During this trip thirteen barge events were recorded. Two of the
events occurred simultaneously, as two tows passed each other near the
monitoring sites. Of the other events, five involved travel upstream and
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Figure 13. Velocity, suspended sediment concentration, and sediment load
during tow event (name of tow unknown), October 21, 1980
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Figure 14. Velocity, suspended sediment concentration, and sediment load
during Lady Kimberly tow event, October 21, 1980
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Figure 15. Velocity, suspended sediment concentration, and sediment load
during V. E. Towey tow event, October 22, 1980
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Figure 16. Velocity, suspended sediment concentration, and sediment load
during Bill Gee tow event, October 22, 1980
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Figure 17. Velocity, suspended sediment concentration, and sediment load
during Super Stone tow event, October 23, 1980
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Figure 18. Velocity, suspended sediment concentration, and sediment load
during Katherine L. tow event, October 23, 1980
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Figure 19. Velocity, suspended sediment concentration, and sediment load
during S. K. Smith tow event, October 23, 1980
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Figure 20. Velocity, suspended sediment concentration, and sediment load
during A. C. Johnson tow event, October 23, 1980
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Figure 21. Velocity, suspended sediment concentration, and sediment load
during Eileen Bigelow tow event, October 23, 1980
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Figure 22. Velocity, suspended sediment concentration, and sediment load
during Kay D. tow event, October 23, 1980
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six involved travel downstream. The streamflow was higher during this
trip than in the two previous trips; however, specific streamflow data are
not available. All the data regarding velocity, suspended sediment
concentrations, and sediment load during the barge events are plotted in
figures 23 through 34.
During this field trip the speed of the barges ranged from 4.0 to
13.8 miles per hour (mph). It was observed that loaded barges traveled
with a relatively constant speed and that tows with only one or two barges
might travel at extremely high speeds for short trips. The loaded barges
generally traveled in groups of 9 to 15. The draft of the 13 events
ranged from 2 to 9 feet. The maximum wave height ranged from 0.07 to 0.70
foot.
One fact which was different from the two previous trips was that
this trip showed drastic suspended sediment changes in many of the barge
events. However, the velocity did not show any significant change from
that of the previous two trips. A possible explanation is that the trip
occurred during a high river stage in which the velocity changes could
easily be absorbed by the large water body.
In this trip, two barge events which involved two tows passing each
other were observed (figure 27). As a result of the disturbances by these
two tows, high velocity changes (1.18 and 1.29 fps at stations A and B,
respectively) were observed. The maximum suspended sediment concentration
showed about a two-fold increase. However, it should be noted that the
two tows tended to slow down when they passed each other. Therefore, the
net impacts of two tows passing each other are smaller than would be the
case in the superposition of two single barge events.
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Figure 23. Velocity, suspended sediment concentration, and sediment load
during Cooperative Ambassador tow event, April 29, 1981
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Figure 24. Velocity, suspended sediment concentration, and sediment load
during T. B. Morton tow event, April 29, 1981
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Figure 25. Velocity, suspended sediment concentration, and sediment load
during A. M. Thompson tow event, April 29, 1981
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Figure 26. Velocity, suspended sediment concentration, and sediment load
during Capt. Caplener tow event, April 30, 1981
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Figure 27. Velocity, suspended sediment concentration, and sediment load
during Brent/Chotin tow events, April 30, 1981
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Figure 28. Velocity, suspended sediment concentration, and sediment load
during S. Elizabeth tow event, May 1, 1981
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Figure 29. Velocity, suspended sediment concentration, and sediment load
during Normania tow event, May 1, 1981
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Figure 30. Velocity, suspended sediment concentration, and sediment load
during Sally Barton tow event, May 1, 1981
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Figure 31. Velocity, suspended sediment concentration, and sediment load
during National Enterprise tow event, May 1, 1981
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Figure 32. Velocity, suspended sediment concentration, and sediment load
during Cooperative Ambassador tow event, May 1, 1981
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Figure 33. Velocity, suspended sediment concentration, and sediment load
during Katherine L. tow event, May 1, 1981
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Figure 34. Velocity, suspended sediment concentration, and sediment load
during L. Gladders tow event, May 1, 1981
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Water Quality
Three sets of data related to mineral quality were used to assess the
influence of tow passages on the water quality of waters within the side
channel. Each set of data served a particular purpose:
1) To determine if there was a difference between the water
chemistry of the navigation channel and the upstream portion of
the side channel during the absence of tows
2) To develop baseline data that would indicate whether or not the
study occurred at a time when the data would reflect representa-
tive water quality
3) To compare the mineral quality between upstream and downstream
portions of the side channel as well as between the side channel
and the navigation channel
Two samples were collected on August 21, 1980, during the first field
trip. One was obtained from the navigation channel, and the other was
obtained from the upper portion of the side channel. The samples were
collected in the absence of tow traffic. The results of the analyses are
included in table 5. From these results it is clear that there is no
significant difference in mineral quality between the navigation channel
and side channel in the absence of tow passages.
Schnepper et al. (1980) collected 15 samples from the navigation
channel in the vicinity of the study area (river mile 50) during the
summer months of 1978 and 1979. Streamflows varied from 5,030 cfs to
25,730 cfs. Included in table 6 are the means and ranges for some of the
chemical constituents. The values are considered baseline data for
comparative purposes.
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Table 5. Mineral Quality of Navigation Channel and
Upstream Portion of Side Channel,
August 21, 1980
Navigation channel Side channel
pH 7.9 7.9
Alkalinity (as CaCO3) 135 135
Chloride 38 43
Sulfate 68 70
Hardness (as CaCO3) 204 203
Calcium 30 30
Magnesium 16 16
Total phosphorus 0.53 0.43
Ammonia-N 0.06 0.06
Nitrate-N 2.3 2.3
Total dissolved solids 348 357
Note: All values in mg/l except pH
Table 6. Mineral Quality of Navigation Channel
at River Mile 50, 1978-1979 Samples
Mean Range
pH -- 7.96 - 8.48
Alkalinity (as CaCO3) 179 129 - 206
Chloride 46 37 - 58
Hardness (as CaCO3) 296 270 - 330
Total phosphorus 0.40 0.31 - 0.56
Ammonia-N 0.05 0.0 - 0.15
Note: All values in mg/l except pH
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During tow passage events in April-May 1981 (during the third field
trip) five water samples were collected at stations A and B (figure 2).
The results of the analyses are set forth in table 7. Also included in
table 7, column (6), are mean values of the baseline data.
From the results set forth in table 7, two conclusions are drawn:
1) The sampling of the side channel during tow passage events was
performed during a period when the mineral quality of the locale
was at levels normally anticipated.
2) The effect of tow passage on the mineral quality, of the waters
within the side channel was negligible.
Comparison of Theoretical and Observed Values
Hochstein (1975) proposed an equation to compute maximum wave height
as follows:
(2)
where hP = maximum wave height in feet
V = tow speed in feet per second
d = draft in feet
L = tow length in feet
b = tow width in feet
Ac
= channel cross-sectional area in square feet
n = blockage ratio
In this equation, the diverging wave is considered predominant for a
blockage ratio greater than 6.8.
In order to use Hochstein's equation, we need to know tow speed (V),
draft (d), tow length (L), tow width (b), and channel cross-sectional area
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Table 7. Mineral Quality of Side Channel Waters During Tow Events
Date of event
Station
Direction of tow
Time from start
of tow event
pH
Alkalinity (as CaCO3)
Chloride
Sulfate
Hardness (as CaCO3)
Total phosphorus
Ammonia-N
Total dissolved solids
(1) (2) (3) (4)
4/29/81 4/29/81 4/29/81 5/1/81
A B A A
Dwnstrm Upstrm Upstrm Dwnstrm
30 min 15 min 18 min 15 min
(5)
5/1/81
B
Dwnstrm
15 min
(6)
1978-79
Main channel
(Mean values
taken from
table 6)
8.0 8.3 8.5 8.5 8.0
176 174 181 180 180
35 34 35 36 35
69 70 71 72 71
296 292 296 304 300
0.29 0.30 0.44 0.32 0.30
0.06 0.02 0.06 0.03 0.02
400 398 416 420 402
--
179
46
--
296
0.40
0.05
--
Note: All values in mg/l except pH
Samples (4) and (5) were taken during the same tow event
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(Ac). The tow speeds were not measured on the first and second trips.
Therefore, only the data from the third trip were used to compute the
maximum wave height at the inlet and outlet of the side channel. The
computed and observed maximum wave heights are shown in table 8, and the
results are plotted in figure 35.
The results indicated that for 10 out of 16 data sets the Hochstein
equation predicted a maximum wave higher than the observed values. The
deviations from the exact match line are quite large. One possible reason
why the observed maximum wave height was usually lower than that of
computed wave height is the fact that the side channel is away from the
tow path, and the maximum wave height generally occurs in the tow path.
The wave height is attenuated when it arrives at the side channel.
A velocity prediction equation for rivers was proposed by Hochstein
(1975) as follows:
(3)
where V = tow speed in feet per second
α = the correction factor for backwater flow distribution
B = the distance from the side of the tow to the shorel
f(α) = 0.42 + 0.52/1n
n = blockage ratio
z = the distance between the edge of the tow and the location for
which the velocity is computed
Since the required input data for the velocity equation are similar
to those required for the wave height equation, only the events of the
third field trip were utilized to compute maximum backwater velocity
change. The maximum velocities at the side channel were computed based on
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Event
Table 8. Computed and Observed Maximum Wave Heights
Station
3-1
3-2
3-3
3-4
3-5
3-7
3-8
3-9
3-10
3-11
3-12
3-13
A
B
A
B
A
B
A
B
A
B
A
A
B
A
B
A
B
A
B
A
B
A
B
Date
4/29/81
4/29/81
4/29/81
4/29/81
4/29/81
4/29/81
4/30/81
4/30/81
4/30/81
4/30/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
5/1/81
Maximum wave
Computed
0.29
0.29
0.44
0.43
0.23
–
0.15
–
0.31
–
–
0.70
0.69
0.81
0.80
1.19
1.17
–
1.18
–
1.52
–
0.07
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height (ft)
Observed
0.55
0.40
0.41
0.33
0.40
–
0.70
–
0.50
N.R.
N.R.
0.47
0.27
0.71
0.44
0.36
0.42
N.R.
0.78
N.R.
0.65
N.R.
0.07
Figure 35. Computed and observed maximum wave heights
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the assumption that the closest distance between the tow and monitoring
site is 50 feet. The computed and observed backwater velocity changes are
shown in table 9; the results are also plotted in figure 36.
The results indicated that the values computed by Hochstein's
equation do not match with the general trend of the observed velocity
values.
Water and Sediment Inputs into the Side Channel
In addition to the analyses of wave height, backwater velocity, and
suspended sediment, it is also important to know the total amount of water
and sediment input into the side channel. The water input into the side
channel for each barge event was computed based on the velocity and
channel cross-sectional area. The sediment input was determined by using
equation 1. The results for the 26 barge events are shown in table 10.
The water inputs of the 26 barge events were computed in terms of
cfs-day. One cfs-day is a volume unit which is equivalent to one cfs of
water flow for one day (24 hours). The water volume of the flow input
(output) is shown in column (1) of table 10. The suspended sediment
inputs were computed and are tabulated in terms of tons in column (2).
Because the barge events had different observation durations, it is
difficult to compare the magnitudes of the barge events. Therefore, the
measurement duration of flows and suspended sediments are tabulated in
columns (3) and (4).
In terms of the water inputs, the volumes ranged from 10 to 324
cfs-days, as shown in column (1) of table 10. Most of the variations
result from the different measurement durations. Column (3) shows the
duration in minutes. In order to make a comparison, the flow inputs were
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Table 9. Computed and Observed Maximum Backwater Velocity Changes
Event Station Date
3-1
3-2
3-3
3-4
3-5
3-7
3-8
3-9
3-10
3-11
3-12
3-13
A
B
A
B
A
B
A
B
A
B
A
A
B
A
B
A
B
A
B
A
B
A
B
4/29/81 0.38 1.11
4/29/81 0.38 0.58
4/29/81 1.27 0.67
4/29/81 1.26 0.89
4/29/81
4/29/81 -
4/30/81
4/30/81 -
4/30/81
4/30/81 -
5/1/81 -
5/1/81 0.85 0.59
5/1/81 0.84 0.73
5/1/81 1.35 0.81
5/1/81 1.34 0.52
5/1/81 1.54 0.52
5/1/81 1.53 0.37
5/1/81 -
5/1/81
5/1/81 -
5/1/81
5/1/81 -
5/1/81
0.98
0.05
1.19
1.83
1.39
0.15
0.89
6.89
0.96
0.66
1.18
1.29
0.96
1.10
1.62
0.89
0.51
0.68
0.81
Backwater velocity (fps)
Computed Observed
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Figure 36. Computed and observed maximum backwater velocity changes
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T a b l e  1 0 Water and Sediment Input into Side Channel
Adjusted
sediment
load
tons( hr )Date
Barze
Event
I.D.
Sediment
load
(tons)
Measurement
duration
volume
( m i n )Tow name
Measurement
duration
sedimention
(min)
Adjusted
w a t e r
volume
cfs-day( hr )
(1) (2) (3)
Water
Volume
(cfs-day)
(4) (5) (6)
23 23 44 39
1-2A 8/20/80 White Knight 32 42 59 59 33 43
1-3A 8/20/80 Eastern 41 40 59 58 41 41
2-1A 10/21/80 N.R. 35 17 81 80 26 13
2-2B 10/21/80 Lady Kimberly 10 4 15 14 39 17
2-3A 10/22/80 Virginia E. Towey 54 29 89 88 36 20
2-3B 10/22/80 Virginia E. Towey 63 32 85 88 43 22
2-4A 10/22/80 Bill Gee 65 42 89 88 43 29
2-4B 10/20/80 Bill Gee 45 20 59 56 46 22
2-5A 10/23/80 Super stone 43 29 55 55 47 31
2-5B 10/23/80 Super Stone 44 18 60 58 43 15
2-6A 10/23/80 Katherine L. 70 33 89 88 47 22
2-6B 10/23/80 Katherine L. 67 29 90 83 44 21
2-7A 10/23/80 Stanton K. Smith 24 12 34 33 43 22
2-7B 10/23/80 Stanton K. Smith
15
152311
Keystone 17
12 4 16 12 44 21
2-8A 10/23/80 Alvin C. Johnson 61 35 87 87 42 24
2-8B 10/23/80 Alvin C. Johnson 63 26 83 78 45 20
2-9A 10/23/80 Eileen Bigelow 55 35 79 78 41 27
2-9B 10/23/80 Eileen Bigelow 70 35 92 88 45 24
2-10A 10/23/80 Kay D. 10 5 18 18 35 18
3-1A 4/29/81 Cooperative Ambassador 254 97 87 07 175 67
3-1B 4/29/81 Cooperative Ambassador 285 144 83 83 205 103
3-2A 4/29/81 Thruston B. Morton 34 12 12 12 167 61
3-2B 4/29/81 Thruston B. Morton 132 82 39 38 203 130
3-3A 4/29/81 A. M. Thompson 189 73 68 68 166 64
3-3B 4/29/81 A. M. Thompson 180 78 53 53 203 88
3-4A 4/30/81 Captain Caplener 271 164 89 88 181 111
3-4B 4/30/81 Captain Caplener 88
8/19/80
89 104
1-1A
210
77
Concluded on next page
Table 10. Concluded
Note: For comparison purposes, water inflow volumes of column (1) were adjusted to a uniform
60-minute duration. The adjusted values are shown in column (5).
The suspended sediment inflows of column (2) were adjusted to a uniform 60-minute duration,
and these adjusted values are shown in column (6).
Adjusted
sediment
load
tons( hr )Date
Barze
Event
I.D.
Sediment
load
(tons)
Measurement
duration
volume
( m i n )Tow name
Measurement
duration
sedimention
(min)
Adjusted
w a t e r
volume
cfs-day( hr )
(1) (2) (3)
Water
Volume
(cfs-day)
(4) (5) (6)
3-5A 4/30/81 Brent/Chotin 324 157 112 109 172 86
3-5B 4/30/81 Brent/Chotin 305 160 89 88 205 109
3-7B 5/1/81 Sarah Elizabeth 56 27 18 18 184 89
3-8A 5/1/81 Normania 111 44 38 38 175 70
3-8B 5/1/81 Normania 117 53 39 39 178 80
3-9A 5/1/81 Sally Barton 69 25 23 22 176 69
3-9B 5/1/81 Sally Barton 44 15 14 14 185 63
3-10A 5/1/81 National Enterprise 53 22 18 18 177 74
3-10B 5/1/81 National Enterprise 54 23 17 16 167 87
3-11A 5/1/81 Cooperative Ambassador 142 58 48 45 178 113
3-11B 5/1/81 Cooperative Ambassador 134 81 44 43 180 77
3-12A 5/1/81 Katherine L. 169 75 59 58 170 85
3-12B 5/1/81 Katherine L. 103 46 34 33 180 77
3-13A 5/1/81 Luke Gladders 259 114 89 88 174 77
3-13B 5/1/81 Luke Gladders 249 141 89 88 168 96
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rescaled in the duration of 60 minutes. The results are shown in column
(5). The results show the water input in the first and second trips as
comparatively lower than that of the third trip. This is because the
third trip had higher streamflow and consequently higher water input into
the side channel.
The data show that water inputs during the barge events fluctuated
around the background discharge level. The net gain of the water inputs
into the side channel is very minimal.
When the water inflow-outflow at the upstream station is compared
with that at the downstream station in the side channel during the barge
events, it is seen that there is very little difference It clearly shows
that there is very little storage in the side channel.
The sediment inputs into the side channel are shown in column (2),
table 10. Since the observation durations were different in length, as
shown in column (4), the sediment inflows were rescaled in the duration of
60 minutes for comparison purposes, as shown in column (6). The sediment
inputs into the side channel for the first and second trips are relatively
smaller than those for the third trip, due to the higher streamflow on the
third trip. The sediment inflow and outflow at the upstream and
downstream stations in the side channel are relatively close. In some
events the sediment inflows are higher than sediment outflows, and in
other events the sediment outflows are higher than sediment inflows.
There is no clear indication of the sediment load net gain in the side
channel.
To understand the magnitude of the sediment inflow into the side
channel, it is reasonable to compare it with the sediment load in the
Illinois River. The annual sediment loads at Valley City, 13 miles
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upstream of McEver's Island, are 4.91, 12.48, and 3.16 million tons per
year for the 1971, 1973, and 1977 water years, respectively (Lee and
Bhowmik, 1979). The sediment inputs per barge event in this study range
from 10 to 150 tons. Considering an average of 30 barge tow events per
week, the total annual sediment input would amount to about 15,600 to
234,000 tons per year. These amounts of sediment are less than 10% of the
total annual sedimentloads. The amounts of sediment include some ambient
sediment load. Therefore, the net effects due to the river traffic should
be less than 10% of the total annual sediment load.
Statistical Analyses of the Observed Data
Since the available theory could not provide consistent and
reasonable predictions regarding wave height, velocity change, and maximum
sediment concentration changed in side channels, it was determined that a
thorough statistical analysis should be made of the data which were
collected in this project. Two statistical techniques were used in this
analysis: stepwise regression analysis, and simple multivariable
regression analysis. The FOSOL computer package (Florian, 1977) was
utilized for data analyses.
Since trip 1 was an exploratory field trip, the data were not quite
complete. In trip 2, the barge speeds were not correctly recorded.
Therefore, only the data from trip 3 were used for the statistical
analysis.
The 16 data sets from trip 3 were utilized for regression analysis.
Maximum wave height, maximum backwater velocity change, and maximum
suspended sediment concentration change were considered the dependent
variables. Eight variables--barge speed (VI, barge length CL), barge
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width (b), tow horsepower (HP), number of barges in each tow (Nb),
draft (d), blockage ratio (n), and the closest distance between the
monitoring station and the tow path (B )--are considered the independent1
variables.
In the stepwise regression analysis, only the maximum backwater
velocity change had a significant correlation with the eight independent
variables. The results are
(∆V)max = 0.229 + 0.000607 L (4)
where L is the total length of the tow. The R2 of this equation is
0.345. The maximum wave height and maximum suspended sediment concen-
tration had no significant correlation with the independent variables.
In the simple multivariable regression analysis, the independent
variables were forced to correlate with three independent variables. The
three regression equations are:
hp = -0.00163 B1 + 0.00526 L + 0.0152 b
+ 0.0014 HP + 0.0519 V – 0.0697 N b + 0.033 d
+ 0.0047 n + 2.1684 (5)
where R2 = 0.466
(∆V)max = -0.0030 B1 + 0.00062 L - 0.0204 b
- 0.000148 HP + 0.0446 V + 0.104 Nb – 0.055 d
- 0.00505 n + 2.17 (6)
where R2 = 0.667
(∆C) max = -4.58 B1 + 0.169 L - 36.8 b + 0.218 HP
+ 14.0 V + 21.6 Nb - 64.7 d - 13.9 n + 4568 (7)
where R2 = 0.353
The results indicated only weak correlations between the independent
variables and each of the dependent variables (maximum wave height,
maximum backwater velocity change, and maximum suspended sediment concen-
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tration change). One of the reasons for the weak correlations may be the
small number of samples. There are only 16 data sets with 8 independent
variables in the regression equation. Still, there may have been some
correlations among the independent variables. For example, it was
observed that the large tows traveled slower due to control difficulties
within the navigation channel, and that the small tows traveled with high
speed withough any constraints. Also, the horsepower of a tow only
indicates its maximum capacity. When a tow travels in the narrow section
of the navigation channel near McEver's Island, it does not utilize its
whole power. Therefore, the real effects of these independent variables
could not show on the dependent variables.
All these analyses clearly indicate that with the inadequate data
base at present, a more physically-based type of model is needed to
predict the impacts of river traffic.
Discussion
The hydraulic computation performed for the side channel at the
McEver's site was based on the HEC-2 computer program (U.S. Army Corps of
Engineers, 1971). The streamflows are divided at the upstream end of the
island, which is the barrier dividing the main river and side channel.
During the low flow stage, the percent of total streamflow that passes
through the side channel is quite small, as shown in table 3. For example,
at the river stage of 419.1 ms1, or a discharge of 10,000 cfs, only about
3 percent passes through the side channel. However, when the streamflow
increases to 50,000 cfs (or a river stage of 433.1 msl), the percentage of
streamflow passing through the side channel increases to 14 percent. At a
further increase in streamflow to 100,000 cfs (or a river stage of 442.9
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msl), the percentage of streamflow passing through the side channel
increases to 18.2 percent. From these hydraulic computations, the
sediment transport in the river can be evaluated. Because the sediment
load at the Illinois River is approximately related to streamflow (Lee and
Bhowmik, 1979), it would be reasonable to assume that a side channel
carries more sediment load during the high streamflow period.
Our observations during the three field trips indicated that when
barges pass by the side channel during the low river stage, the velocity
change at the side channel is quite significant. During the low river
stage, the velocity at the river is quite slow, and the effects of barge
disturbance on the side channel streamflow could be unproportionally high.
On the other hand, the suspended sediment concentrations could be high in
the main channel during the low river stage. However, their dispersion
and diffusion into the side channel are very slow during the low river
stage (Julie Graf, U.S. Geological Survey, Urbana, Illinois, personal
communication, 1981). Therefore, no large amount of sediment influx was
measured in the side channel during low flows.
At the high river stage, the velocities at the main river and side
channel are quite high, and the velocity disturbance due to the barge
passage is not a significant portion of the background velocity. Also
this disturbance is easily absorbed by the large water body in the high
river stage. Therefore, very few significant velocity changes were
observed during trip 3, which occurred during a high river stage. On the
other hand, very high suspended sediment concentrations were observed in
trip 3. One of the possible reasons was that the sediment that was
resuspended because of river traffic was carried quickly into the side
channel by high velocity. Therefore, numerous high suspended sediment
concentrations were observed during trip 3.
As far as the water quality monitoring was concerned, only the
mineral quality parameters were analyzed. This part of the research was
limited due to project rescoping in winter 1980-81. However, the
researchers in this project did manage to collect data during two of the
field trips. The preliminary results indicated that the mineral quality
of the side channel and the main river was at levels normally anticipated.
The effects of tow passage on the mineral quality of the waters were
negligible.
To develop a predictive tool to estimate the water and sediment
inputs into the side channel, two approaches were taken. First, the
Hochstein equations were used to compute the maximum wave height and
maximum backwater velocity change. Second, multivariable regression
techniques were utilized to test the observed data. The results of the
first approach showed that Hochstein's equations do not match with the
general trends of the observed data. The multivariable regression
analysis showed that the correlation coefficients of the regression
equations were not high enough for this approach to be considered a
predictive tool. Thus, it appears that neither of these two approaches
can be adopted as a predictive tool. The phenomena of sediment and water
input into the side channel are too complicated to cover by these
approaches. The results suggest that a more physically-based model should
be explored. However, due to time limitations, this type of model could
not be developed.
84
SUMMARY AND CONCLUSIONS
As mentioned before, this study was completed within a very tight
schedule. Three field trips were made. Since the first field trip was
made primarily to test the field procedures, the major portion of the data
was from just two field trips. Because of the limited data and time
frame, the results may be applicable to a narrower scope than was
originally intended.
Originally both the side channel and backwater lakes were included at
the site selection stage. However, due to the rescoping of the project,
only the side channel was selected for this study.
Field methodology developed in this project was used for the first
time on the Illinois River. In addition to this, the barge event is an
unsteady flow phenomenon. Equipment and field personnel readiness are the
key to the whole data gathering operation. We believe that the experience
gained in this project will be beneficial to similar projects in the
future.
River stage (wave height), velocity, and suspended sediment concen-
tration were measured during the barge events. All three of these
parameters showed some significant changes during the passage of the
barges. However, the water and sediment inputs into the side channel are
relatively small compared to the background main channel discharge and
sediment load. The water input into the side channel resulting from the
barge event fluctuates around the background level. There is little net
gain in terms of water volume. The amount of sediment input seems to
increase slightly as a result of the barge event; however, the outlet
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(downstream end) discharges a similar amount during the event. There is
very little net deposit or accumulation of sediment in the side channel.
The available methods (Hochstein equations) were used to predict
maximum wave height and maximum backwater velocity change, and the results
were compared with observed data. The preliminary results indicated that
the Hochstein equations can not predict wave height and velocity values
that are consistent with the trends indicated by the observed data. A
detailed physically-based analytical model is needed in future study.
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NOTATIONS
Ac = Channel cross-sectional area in square feet
B1 = Distance from the side of the tow to shore
b = Barge width in feet
Ct = Sediment concentration in parts per million
cfs = Cubic feet per second
d = Draft in feet
fps = Feet per second
f(α) = Constant
HP = Horsepower
hp = Maximum wave height in feet
L = Barge length in feet
ms1 = Mean sea level
Nb = Number of barges pushed by a tow
n = Blockage ratio
ppm = Parts per million
Qs = Sediment discharge
Qw = Water discharge
V = Barge speed in feet per second
z = Distance between the edge of the tow and the location for which
the velocity is computed
α = Correction factor for backwater flow distribution
∆V(z) = Predicted velocity change
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APPENDIX A
Barge Event Data
Date: Aug. 19, 1980
Tow name: Keystone
No. of barges: 12
Draft: 9 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: ---- Starting time: ----
Time Elapsed Velocity Suspended
(min:sec)
Time Elapsed Velocity Suspended
(ft/sec) Sediment (min:sec) (ft/sec) Sediment
0:00
0:30
l:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
12:00
14:00
16:00
18:00
20:00
22:00
24:00
Concentration
(ppm)
350
Concentration
(ppm)
1.11
1.47
1.18
0.82
0.53
0.75
1.25
1.33
1.47
1.25
1.47
1.25
1.18
1.18
1.18
1.11
1.25
1.18
1.33
1.50
1.03
1.03
1.03
1.23
1.21
339
322
321
364
333
337
351
351
362
347
351
388
95
Date: Aug. 20, 1980
Tow name: White Knight
No. of barges:- 15
Draft: 9 ft
Traffic direction: Upstream
Station A: Upstream
Starting time: 1210
Station B: Downstream
Starting time: ----
Time Elapsed
(min:sec)
0:00
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:50
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
14:00
16:00
18:00
20:00
22:00
24:00
26:00
28:00
30:00
35:00
40:00
45:00
Velocity
(ft/sec)
1.07
0.89
0.89
0.53
0.53
0.53
0.46
0.75
1.04
1.04
0.89
0.96
0.96
0.96
1.25
1.25
1.25
1.33
1.11
1.33
1.11
0.96
1.11
1.18
0.89
0.92
0.57
0.95
1.09
1.06
1.11
0.89
0.91
0.97
0.77
0.87
Suspended Time Elapsed Velocity Suspended
Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
1051
283
376
366
335
428
385
604
652
460
342
1656
944
923
565
343
362
391
366
96
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 1210 Starting time: ----
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
50:00 0.95 328
55:00 0.93 371
60:00 0.83 403
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Date: Aug. 20, 1980
Tow name: Eastern
No. of barges: 14
Draft: 9 ft
Traffic direction: Upstream
Station A: Upstream
Starting time: 1515
Station B: Downstream
Starting time: ----
Time Elapsed
(min:sec)
Velocity Suspended Time Elapsed Velocity Suspended
(ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
1:00
2:00
2:30
3:00
3:30
4:00
4:30
5:30
6:00
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
14:00
16:00
18:00
20:00
22:00
24:00
26:00
28:00
30:00
35:00
40:00
45:00
50:00
55:00
60:00
1.04
1.40
1.18
1.33
1.47
1.33
1.25
1.18
1.18
1.25
1.33
1.18
1.25
1.40
1.33
1.18
1.25
1.11
1.03
0.87
0.89
0.95
1.06
1.08
1.20
1.15
1.11
1.03
1.30
1.28
1.28
1.07
1.11
348
272
309
306
329
334
342
294
551
352
320
332
304
414
338
290
335
647
393
348
305
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Date: Oct. 21, 1980
Tow name: ----
No. of barges: 1
Draft: ----
Traffic direction: Upstream
Station A: Upstream Station B: Downstream
Starting time: 1216 Starting time: ----
Time Elapsed
(min:sec)
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
15:00
17:00
19:00
21:00
23:00
25:00
27:00
29:00
31:00
33:00
35:00
37:00
42:00
47:00
52:00
57:00
62:00
67:00
77:00
87:00
Velocity Suspended Time Elapsed Velocity Suspended
(ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
0.89
0.82
1.11
0.89
1.04
0.96
1.25
1.04
1.18
1.25
1.11
1.11
1.11
1.11
0.96
1.04
1.03
0.93
0.82
0.82
0.72
0.80
0.97
0.84
200
172
164
169
183
184
166
173
163
186
187
178
155
162
174
192
185
190
189
197
194
209
194
205
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Date: Oct. 21, 1980
Tow name: Lady Kimberly
No. of barges: 4
Draft: ----
Traffic direction: Upstream
Station A: Upstream
Starting time: ----
Station B: Downstream
Starting time: 1636
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft./sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
0:30 0.53
1:00 1.04
1:30 1.69
2:00 1.47
2:30 1.25
3:00 1.25
3:30 1.25
4:00 1.11
4:30 1.18
5:00 1.11
5:30 1.04
6:00 1.04
6:30 1.18
7:00 1.04
7:30 1.11
8:00 1.15
10:00 1.15
12:00 1.05
14:00 1.11
16:00 1.23
191
100
153
155
180
166
145
160
183
Time Elapsed Velocity
(min:sec) (ft/sec)
Suspended Time Elapsed
Sediment (min:sec)
Concentration
(ppm)
0:30 0.91 2:00
1:00 1.06 2:30
1:30 1.20 3:00
2:00 1.20 207 3:30
2:30 0.76 4:00
3:00 0.18 4:30
3:30 0.18 5:00
4:00 1.06 195 5:30
4:30 1.20 6:00
5:00 1.13 6:30
5:30 1.50 7:00
6:00 1.28 210 7:30
6:30 1.35 8:00
7:00 1.13 8:30
7:30 1.20 9:00
8:00 1.28 199 10:00
9:00 1.09 10:30
9:30 1.06 11:00
10:00 1.13 197 11:30
10:30 0.91 12:00
11:00 1.13 14:00
11:30 1.35 16:00
12:00 1.20 204 18:00
12:30 1.20 20:00
13:00 1.42 22:00
13:30 1.13 24:00
14:00 1.13 197 26:00
15:00 1.20 28:00
15:30 1.28 30:00
16:00 0.91 201 35:00
16:30 1.06 40:00
17:00 0.91 45:00
18:00 0.84 187 50:00
20:00 1.35 189 55:00
22:00 2.19 263 60:00
24:00 1.21 263 70:00
26:00 1.05 241 80:00
28:00 1.13 239 90:00
30:00 1.03 211
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Velocity
(ft/sec)
1.33
1.25
0.82
0.89
1.11
0.89
0.89
1.25
1.18
1.18
1.11
1.18
1.18
1.18
1.04
1.04
1.04
0.96
1.04
1.04
1.09
1.15
1.57
1.13
1.15
1.20
1.07
1.20
1.18
1.47
1.26
1.11
1.13
1.18
1.18
1.18
1.20
1.18
Suspended
Sediment
Concentration
(ppm)
214
189
216
229
209
203
190
200
208
208
200
194
184
195
190
184
183
184
178
182
184
173
186
179
Date: Oct. 22, 1980
Tow name: Virginia E. Towey
No. of barges: 12
Draft: 9 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 1105 Starting time: 1119
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 1105 Starting time: 1119
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
35:00 1.19 196
40:00 1.50 212
45:00 1.03 192
50:00 1.25 185
55:00 1.28 191
60:00 1.28 201
70:00 1.03 194
80:00 0.97 189
90:00 1.28 195
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Date: Oct. 22, 198O
Tow name: Bill Gee
No. of barges: 12
Draft: 9 ft.
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 1556 Starting time: 1610
Time Elapsed Velocity
(min:sec) (ft/sec)
0:30 1.50
1:00 1.35
1:30 1.35
2:00 1.35
2:30 1.42
3:00 1.35
3:30 0.98
4:00 0.54
4:30 0.32
5:00 0.98
5:30 1.20
6:00 1.35
6:30 1.42
7:00 1.28
7:30 1.50
8:00 1.50
8:30 1.50
9:00 1.42
9:30 1.35
10:00 1.28
10:30 1.20
11:00 1.28
11:30 1.35
12:00 1.42
12:30 1.42
13:00 1.42
13:30 1.50
14:00 1.50
14:30 1.42
16:00 1.30
18:00 1.28
20:00 0.70
22:00 1.56
24:00 2.29
28:00 1.46
30:00 1.53
35:00 1.35
40:00 1.68
45:00 1.50
Suspended Time Elapsed
Sediment (min:sec)
Concentration
(ppm)
232
256
231
227
242
225
266
259
260
249
268
269
265
249
240
238
234
0:30 0.75
1:00 1.18
1:30 1.25
2:00 1.25
2:30 1.62
3:00 2.20
3:30 1.91
4:00 1.69
4:30 1.33
5:00 1.18
5:30 1.18
6:00 1.25
6:30 1.18
7:00 1.25
7:30 1.33
8:00 1.40
8:30 1.33
9:00 1.40
9:30 1.33
10:00 1.29
12:00 1.35
14:00 1.15
16:00 0.89
18:00 1.35
20:00 1.69
22:00 1.20
24:00 1.29
26:00 1.29
28:00 1.11
30:00 1.20
35:00 1.32
40:00 1.35
45:00 1.08
50:00 1.18
55:00 1.11
60:00 1.29
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Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
177
171
167
176
169
169
172
178
284
175
161
181
218
164
176
184
183
168
179
162
Time Elapsed
(min:sec)
50:00
55:00
60:00
70:00
80:00
90:00
(Continued)
Station A: Upstream
Starting time: 1556
Velocity Suspended
(ft/sec) Sediment
Concentration
(ppm)
1.21 239
1.43 259
1.38 229
1.38 246
1.43 242
1.43 239
Station B: Downstream
Starting time: 1610
104
Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment
Concentration
(ppm)
Date: Oct. 23, 1980
Tow name: Super Stone
No. of barges: 4
Draft: 9 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 0830 Starting time: 0845
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
0:00
2:00
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
12:00
12:30
13:00
13:30
14:00
14:30
15:00
15:30
16:00
18:00
20:00
22:00
24:00
26:00
28:00
30:00
35:00
40:00
45:00
50:00
1.35
1.42
1.42
1.50
1.50
1.50
1.57
1.57
1.64
1.57
1.50
1.57
1.42
1.57
1.50
1.50
1.57
1.50
1.64
1.57
1.64
1.64
1.50
1.50
1.32
1.46
1.60
1.79
1.53
1.69
1.56
1.60
1.60
1.50
186
182
185
176
175
172
174
169
179
637
307
354
271
304
320
283
252
228
239
247
0:30 1.25
1:00 1.18
1:30 1.18
2:00 1.18
2:30 1.25
3:00 1.33
3:30 1.40
4:00 1.33
4:30 1.25
5:00 1.18
5:30 1.18
6:00 1.11
6:30 1.33
7:00 1.25
7:30 1.25
8:00 1.33
8:30 1.33
9:00 1.33
9:30 1.18
10:00 1.18
10:30 1.18
11:00 1.25
13:00 1.11
15:00 1.20
17:00 1.23
19:00 1.29
21:00 1.11
23:00 1.23
25:00 1.15
27:00 1.20
29:00 1.20
31:00 1.23
36:00 1.26
41:00 1.23
46:00 1.08
51:00 1.20
56:00 1.20
162
164
163
167
158
164
167
153
154
170
157
153
148
164
168
166
155
159
156
165
105
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 0830 Starting time: 0845
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
55:00 1.60 230 61:00 1.18 168
60:00 1.50 223
70:00 218
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Date: Oct. 23, 1980
Tow name: Katherine L.
No. of barges: 7
Draft: 9 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 0940 Starting time: 1000
Time Elapsed
(min:sec)
Velocity
(ft/sec)
Suspended Time Elapsed
Sediment (min:sec)
Concentration
(ppm)
Velocity
(ft/sec)
2:30 1.50 0:30 1.11
3:00 1.64 1:00 1.18
3:30 1.72 1:30 1.18
4:00 1.20 214 2:00 1.11
4:30 1.42 2:30 1.11
5:00 1.28 3:00 0.89
5:30 1.06 3:30 0.60
6:00 0.98 209 4:00 0.60
6:30 0.98 4:30 0.96
7:00 1.28 5:00 1.11
7:30 1.42 5:30 1.18
8:00 1.42 202 6:00 1.18
8:30 1.57 6:30 1.18
9:00 1.64 7:00 1.25
9:30 1.64 7:30 2.12
10:00 1.57 198 8:00 1.69
10:30 1.50 8:30 1.69
11:00 1.50 9:00 1.33
11:30 1.50 9:30 1.33
12:00 1.50 198 10:00 1.18
12:30 1.42 10:30 1.18
13:00 1.50 11:00 1.18
13:30 1.50 11:30 1.25
14:00 1.50 12:00 1.18
14:30 1.42 12:30 1.25
15:00 1.57 13:00 1.25
15:30 1.57 13:30 1.18
16:00 1.50 190 14:00 1.11
16:30 1.42 14:30 1.04
17:00 2.50 15:00 1.04
18:00 1.46 188 15:30 1.11
20:00 1.43 188 16:00 1.18
22:00 1.23 180 16:30 1.18
24:00 1.68 173 17:00 1.18
26:00 1.99 182 17:30 1.11
28:00 1.69 191 18:00 1.11
30:00 1.56 195 18:30 1.11
32:00 1.53 189 20:00 1.06
37:00 1.53 181 22:00 1.32
107
Suspended
Sediment
Concentration
(ppm)
177
159
173
171
174
159
159
130
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 0940 Starting time: 1000
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm)(ppm)
42:00 1.76
47:00 1.79
52:00 1.46
57:00 1.50
62:00 1.38
72:00 1.53
82:00 1.64
92:00 1.43
168
167
177
171
182
181
180
174
24:00 1.38 176
26:00 1.15 169
28:00 1.29 171
30:00 1.29 173
32:00 1.23 162
34:00 1.20 175
36:00 1.32 185
41:00 1.29 177
46:00 1.29 188
51:00 1.29 192
56:00 1.29 199
61:00 1.13 189
66:00 1.13 179
71:00 1.29 180
81:00 1.11 184
91:00 1.32 169
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Date: Oct. 23, 1980
Tow name: Stanton K. Smith
No. of barges: 9
Draft: 9 ft
Traffic direction: Downstream
Station A: Upstream
Starting time: 1122
Station B: Downstream
Starting time: 1135
Time Elapsed Velocity
(min:sec) (ft/sec)
0:30 1.72
1:00 1.64
1:30 1.57
2:00 1.35
2:30 1.13
3:00 0.84
3:30 0.76
4:00 0.69
4:30 1.06
5:00 1.28
5:30 1.42
6:00 1.35
6:30 1.28
7:00 1.20
7:30 1.42
8:00 1.42
8:30 1.64
9:00 2.01
9:30 1.94
10:00 1.79
10:30 1.79
11:00 1.72
11:30 1.50
12:00 1.72
12:30 1.42
13:00 1.57
13:30 1.50
14:00 1.42
14:30 1.42
15:00 1.20
15:30 1.42
16:00 1.35
18:00 1.25
20:00 0.99
22:00 1.32
24:00 1.90
26:00 1.79
28:00 1.60
Suspended
Sediment
Concentration
(ppm)
191
184
182
189
207
207
191
191
192
192
199
200
199
199
Time Elapsed Velocity
(min:sec) (ft/sec)
0:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
15:00
17:00
19:00
21:00
23:00
0.38
0.82
1.25
1.18
1.11
0.96
0.89
1.11
1.47
1.98
1.83
1.62
1.40
1.40
1.25
1.33
1.40
1.40
1.40
1.25
1.18
1.18
1.18
1.18
1.25
1.11
1.18
1.18
1.15
1.01
Suspended
Sediment
Concentration
(ppm)
176
177
160
158
184
166
169
172
163
181
109
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 1122 Starting time: 1135
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
30:00 1.30 190
35:00 1.41 189
40:00 180
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Date: Oct. 23, 1980
Tow name: Alvin C. Johnson
No. of barges: 12
Draft: 9 ft
Traffic direction: Upstream
Station A: Upstream Station B: Downstream
Starting time: 1206 Starting time: 1154
Time Elapsed
(min:sec)
0:00
0:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30
15:00
16:00
20:00
22:00
24:00
26:00
28:00
33:00
38:00
Velocity
(ft/sec)
2.82
2.45
2.16
1.94
1.72
1.72
1.72
1.64
1.64
1.57
1.50
1.50
1.20
0.69
0.32
0.69
0.54
0.54
0.62
0.76
1.06
1.13
1.06
1.28
1.20
1.42
1.50
1.57
1.79
1.86
1.86
1.60
1.13
0.58
1.02
1.68
1.50
1.53
Suspended Time Elapsed
Sediment (min:sec)
Concentration
(ppm)
Velocity
(ft/sec)
213 0:30 1.04
1:00 0.96
1:30 0.96
2:00 1.18
203 2:30 1.33
3:00 1.47
3:30 1.83
4:00 1.91
181 4:30 2.12
5:00 2.27
5:30 2.20
6:00 1.69
168 6:30 1.69
7:00 1.33
7:30 1.40
8:00 1.25
148 8:30 1.25
9:00 1.25
9:30 1.25
10:00 1.25
155 10:30 1.33
11:00 1.18
11:30 1.25
12:00 1.25
171 12:30 1.33
13:00 1.33
14:00 1.18
16:00 1.29
265 18:00 1.29
20:00 1.75
22:00 1.61
244 24:00 1.57
257 26:00 1.38
273 28:00 0.57
281 30:00 0.53
238 32:00 1.06
227 34:00 1.29
275 39:00 1.41
213 44:00 1.15
Suspended
Sediment
Concentration
(ppm)
169
165
174
180
182
186
189
195
196
173
178
167
170
169
179
157
178
111
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 1206 Starting time: 1154
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
43:00 1.46 223 49:00 1.38 177
48:00 1.32 225 54:00 1.23 169
53:00 1.53 205 59:00 1.20 159
58:00 1.19 212 64:00 1.08 163
68:00 1.35 203 74:00 1.11 157
78:00 1.25 198 84:00 1.18 152
88:00 1.68 206
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Date: Oct. 23, 1980
Tow name: Eileen Bigelow
No. of barges: 4
Draft: 9 ft
Traffic direction: Upstream
Station A: Upstream Station B: Downstream
Starting time: 1440 Starting time: 1420
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
0:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30
15:00
16:00
18:00
20:00
22:00
24:00
26:00
28:00
30:00
35:00
245
262
231
191
181
181
346
313
300
303
313
233
264
246
283
230
1.86
2.08
2.45
2.82
3.19
3.34
3.27
2.67
2.23
1.86
1.64
1.79
1.72
1.42
0.91
0.84
0.62
0.25
0.25
0.62
1.35
1.28
1.50
1.35
1.42
1.35
1.57
1.57
1.50
1.35
1.76
2.13
2.08
1.28
0.54
0.55
1.43
1.60
1.79
0:30 0.89
1:00 0.82
1:30 0.96
2:00 1.18
2:30 1.33
3:00 1.54
3:30 1.98
4:00 2.48
4:30 2.70
5:00 2.20
5:30 2.27
6:00 1.69
6:30 1.40
7:00 1.18
7:30 1.33
8:00 1.40
8:30 1.40
9:00 1.47
9:30 1.40
10:00 1.33
10:30 1.25
11:00 1.18
11:30 1.04
12:00 1.18
12:30 1.11
13:00 1.25
13:30 1.33
14:00 1.25
14:30 1.47
15:00 1.47
15:30 1.40
16:00 1.40
16:30 1.40
17:00 1.18
17:30 1.04
18:00 1.04
18:30 1.25
19:00 1.47
19:30 1.62
202
216
212
212
213
229
222
220
113
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 1440 Starting time: 1420
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
40:00 0.95 224
45:00 0.99 202
50:00 1.46 234
55:00 232
60:00 227
70:00 1.23 232
80:00 0.91 229
90:00 211
1.62
1.76
2.05
2.05
2.20
1.98
1.83
1.47
1.33
1.40
1.40
1.11
0.82
0.46
0.31
0.31
0.24
0.46
0.96
1.18
1.04
1.04
1.11
1.18
1.25
1.21
1.54
0.57
1.29
1.42
0.98
1.24
1.24
1.25
1.19
230
249
231
256
230
241
225
221
201
187
185
187
185
169
150
179
114
20:00
20:30
21:00
21:30
22:00
22:30
23:00
23:30
24:00
24:30
25:00
25:30
26:00
26:30
27:00
27:30
28:00
28:30
29:00
29:30
30:00
30:30
31:00
31:30
32:00
33:00
38:00
43:00
48:00
53:00
58:00
63:00
73:00
83:00
93:00
Date: Oct. 23, 1980
Tow name: Kay D.
No. of barges: 2
Draft: 2 ft
Traffic direction: Downstream
Station A: Upstream
Starting time: 1632
Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment
Concentration
(ppm)
2:00 172
4:00 211
6:00 191
8:00 199
10:00 197
12:00 1.10 188
14:00 1.10 202
16:00 1.10 192
18:00 1.08 188
20:00 1.09 184
22:00 1.10 207
24:00 1.13 199
26:00 1.13 189
28:00 1.56 209
30:00 1.08 208
Station B: Downstream
Starting time: ----
Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment
Concentration
(ppm)
115
Date: Apr. 29, 1981
Tow name: Cooperative Ambassador
No. of barges: 15
Draft: 2 ft
Traffic direction: Upstream
Station A: Upstream Station B: Downstream
Starting time: 1118 Starting time: 1112
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
2:00
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
12:00
14:00
16:00
18:00
20:00
21:00
22:00
24:00
26:00
28:00
30:00
32:00
35:00
40:00
45:00
50:00
55:00
60:00
70:00
80:00
90:00
3.04
2.45
2.23
2.08
2.01
1.93
2.23
2.23
2.23
2.23
2.23
2.30
2.23
2.23
2.38
2.23
2.47
2.23
2.12
2.17
2.17
2.17
2.12
2.23
2.23
2.32
2.17
2.23
2.07
2.12
2.23
2.07
2.23
2.17
2.12
141
126
150
129
144
176
146
135
139
146
150
142
130
149
150
151
141
142
148
4:00
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
20:00
22:00
24:00
26:00
28:00
30:00
35:00
40:00
45:00
50:00
55:00
60:00
70:00
80:00
90:00
2.45
2.45
2.38
2.30
2.45
2.45
2.23
2.38
2.30
2.52
2.38
2.38
2.38
2.38
2.45
2.38
2.45
2.45
2.45
2.38
2.75
2.27
2.37
2.07
2.53
2.53
2.42
2.32
2.17
2.53
2.47
2.42
2.47
2.53
2.37
2.42
158
153
1504
147
144
143
861
142
138
149
139
147
159
158
150
149
157
149
155
147
144
156
116
Date: Apr. 29, 1981
Tow name: Thruston B. Morton
No. of barges: 15
Draft: 9 ft
Traffic direction: Upstream
Station A: Upstream
Starting time: 1730
Station B: Downstream
Starting time: 1718
Time Elapsed
(min:sec)
Velocity
(ft/sec)
Suspended Time Elapsed
Sediment (min:sec)
Concentration
(ppm)
137
130
137
131
135
142
138
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
155
145
145
424
143
159
149
155
1373
157
143
168
152
117
14:00
1:30
13:30
12:30
12:00
11:30
11:00
10:30
10:00
9:30
9:00
8:30
8:00
7:30
7:00
6:00
5:30
5:00
4:30
4:00
3:30
3:00
2:30
2:00
2.23
2.23
2.23
2.16
1.79
2.01
2.08
1.79
1.56
2.23
2.23
2.16
2.08
2.01
2.08
2.08
2.23
2.16
2.08
2.16
2.16
2.01
1.93
26:00
24:00
22:00
20:00
18:00
17:30
17:00
16:30
16:00
15:30
15:00
14:30
14:00
13:30
13:00
12:30
12:00
11:30
11:00
10:30
10:00
9:30
9:00
8:30
8:00
7:30
7:00
6:30
6:00
5:30
5:00
4:30
4:00
3:30
3:00
2:30
2:00
1:30
1:00
2.37
2.32
2.47
2.42
2.67
2.67
2.52
2.52
2.45
2.30
2.23
2.30
2.23
2.52
2.45
2.38
2.60
2.52
2.45
2.45
2.52
2.67
2.30
2.52
2.45
2.45
2.60
2.60
2.97
2.67
2.60
2.60
2.45
2.45
2.08
2.08
2.38
2.30
2.60
(Continued)
Station A: Upstream Station B: Downstream
Starting time: 1730 Starting time: 1718
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
28:00 2.37 150
30:00 2.23 146
35:00 2.32 142
40:00 2.23 150
118
Date: Apr. 29, 1981
Tow name: A. M. Thompson
No. of barges: 14
Draft: 9 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 1745 Starting time: 1758
Time Elapsed
(min:sec)
1:00
1:30
2:00
2:30
3:00
3:30
5:00
5:30
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
19:00
20:00
21:00
23:00
25:00
27:00
29:00
35:00
40:00
45:00
50:00
55:00
60:00
70:00
Velocity
(ft/sec)
1.71
1.71
1.64
1.49
1.49
1.64
1.56
1.93
1.93
2.08
2.01
2.01
2.01
2.01
1.86
2.38
1.93
2.16
2.16
2.01
1.93
2.03
2.12
2.17
2.03
2.03
2.17
2.17
2.17
2.12
2.03
2.12
2.23
Suspended
Sediment
Concentration
(ppm)
176
143
188
176
162
144
137
150
140
146
139
137
145
142
142
143
135
154
155
146
119
Time Elapsed Velocity
(min:sec) (ft/sec)
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30
15:00
15:30
16:00
18:00
20:00
22:00
24:00
26:00
28:00
30:00
32:00
37:00
42:00
47:00
52:00
57:00
2.52
2.89
2.97
2.89
2.38
2.30
2.38
2.38
2.38
2.23
2.45
2.52
2.30
2.38
2.23
2.30
2.45
2.23
2.16
2.23
2.38
2.08
2.38
2.52
2.59
2.27
2.78
2.23
2.37
2.42
2.47
2.42
2.27
2.37
2.37
2.42
2.32
Suspended
Sediment
Concentration
(ppm)
144
164
147
165
152
143
140
376
151
131
148
140
137
148
141
148
145
154
150
140
Date: Apr. 30, 1981
Tow name: Captain Caplener
No. of barges: 10
Draft: 2 ft
Traffic direction: Upstream
Station A: Upstream
Starting time: 1155
Time Elapsed
(min:sec)
Velocity Suspended
(ft/sec) Sediment
Concentration
(ppm)
262
136
153
144
242
299
628
429
286
217
210
179
228
218
120
Station B: Downstream
Starting time: 1141
Time Elapsed
(min:sec)
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
138
141
136
138
131
137
151
150
174
136
1392.32
:30
22:002.2335:00
20:002.4730:00
2.4519:0028:00
2.4518:302.4226:00
2.5218:002.3724:00
2.3817:302.3222:00
2.3817:002.3220:00
2.7516:302.3718:00
2.7516:002.0716:00
2.8215:302.0815:00
2.4515:002.3814:30
2.3814:3014:00
2.3014:002.1913:30
2.6013:302.8213:00
2.4513:002.5212:30
2.4512:302.1612:00
2.3812:002.7511:30
2.3811:302.5211:00
2.3811:002.3010:30
2.3810:302.0110:00
2.6010:002.309:30
2.609:302.239:00
2.389:002.168:30
2.458:302.528:00
2.388:002.527:30
2.457:302.237:00
2.457:002.236:30
2.456:302.236:00
2.386:002.305:30
2.235:301.865:00
2.385:002.014:30
2.454:302.384:00
2.894:002.233:30
2.893:302.233:00
2.603:001.932:30
2.232:302.382:00
2.232:002.381:30
2.451:302.301:00
2.381:002.45
(Continued)
Station A: Upstream
Starting time: 1155
Time Elapsed
(min:sec)
40:00 2.17 317
45:00 2.07 238
50:00 2.23 259
55:00 2.23 214
60:00 2.03 201
70:00 2.23 200
80:00 2.32 212
90:00 2.23 226
Velocity
(ft/sec)
Station B: Downstream
Starting time: 1141
Suspended Time Elapsed
Sediment (min:sec)
Concentration
(ppm)
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
121
24:00 2.37 123
26:00 2.59 136
28:00 2.42 116
30:00 2.42 146
35:00 2.32 134
40:00 2.59 133
45:00 2.37 127
50:00 2.42 130
55:00 2.42 574
60:00 2.42 135
70:00 2.59 207
80:00 2.47 226
90:00 2.42 201
Date: Apr. 30, 1981
Tow name: Betty Brent/Irene Chotin
No. of barges: 4/15
Draft: 2 ft/9 ft
Traffic direction: Downstream/Upstream
Station A: Upstream Station B: Downstream
Starting time: 1508 Starting time: 1515
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:30
12:00
14:00
16:00
18:00
20:00
22:00
23:30
24:00
24:30
25:00
25:30
26:00
26:30
27:00
27:30
28:00
28:30
2.60
2.16
2.08
1.86
2.23
2.08
2.01
1.93
1.93
2.08
2.08
2.01
2.23
2.23
2.23
2.23
2.01
2.08
2.23
1.71
2.07
2.23
1.86
2.12
2.23
2.17
2.65
1.64
2.16
2.60
2.75
1.71
2.23
1.56
1.56
1.64
1.86
1.93
545
172
176
196
170
183
174
175
179
165
162
161
1:00 2.01
1:30 2.45
2:00 2.60
2:30 2.38
3:00 2.30
3:30 2.38
4:00 2.23
4:30 2.38
5:00 2.30
5:30 2.60
6:00 2.67
6:30 2.97
7:00 3.19
7:30 3.19
8:00 2.89
8:30 2.75
9:00 2.52
9:30 2.23
10:00 2.30
10:30 2.45
11:00 2.52
11:30 2.52
12:00 2.60
12:30 2.75
13:00 2.45
13:30 2.45
14:00 2.38
14:00 2.45
15:00 2.38
15:30 2.52
16:00 2.52
16:30 2.38
17:00 2.16
17:30 2.30
18:00 2.60
18:30 2.60
19:00 2.67
19:30 2.75
20:00 2.89
220
367
231
237
201
232
214
216
223
205
122
(Continued)
Station A: Upstream
Starting time: 1508
Station B: Downstream
Starting time: 1515
Time Elapsed
(min:sec)
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
Time Elapsed
(min:sec)
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
123
160
29:00
2.23113:00
2252.07103:00
1691.9493:00
1692.1783:00
1642.0778:00
1692.4273:00
1732.1768:00
1802.4790:001642.170063:
1752.3780:001792.0758:00
1672.2770:003232.1253:00
1892.3760:001512.0351:00
1932.3255:001702.3749:00
1822.4250:001892.2347:00
1862.5345:001692.2345:00
1922.2340:001942.3243:00
1862.3735:001632.1241:00
2062.5330:001712.1739:00
1962.4228:001791.9837:00
2111.9026:001692.2735:00
2.4524:301882.2333:00
2192.5224:002.4532:30
2.4523:302.5232:00
2.450023:2.8231:30
2.5222:301812.3031:00
2062.5222:002.1630:30
2.3821:302.1630:00
2.4521:002.2329:30
2.7520:302621.71
Date: May 1, 1981
Tow name: Sarah Elizabeth
No. of barges: 6
Draft: 9 ft
Traffic direction: Upstream
Station A: Upstream
Starting time: ----
Station B: Downstream
Starting time: 0904
Time Elapsed Velocity Suspended Time Elapsed
(min:sec) (ft/sec) Sediment (min:sec)
Concentration
(ppm)
124
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
173
176
499
141
150
154
155
139
142
152
183
271
14235:00
6:00
30:00
28:00
24:00
2.3823:30
2.3023:00
2.3822:30
2.1622:00
2.5221:30
2.3021:00
2.3020:30
2.0120:00
1.7919:30
1.7919:00
2.1618:30
2.2318:00
2.5217:30
2.4517:00
2.4516:30
2.7516:00
2.4515:30
2.5215:00
2.2314:30
2.3014:00
2.3813:30
2.3013:00
2.6012:30
2.2312:00
2.1611:30
2.1611:00
2.2310:30
2.3810:00
2.529:30
2.679:00
2.308:30
2.308:00
2.23
(Continued)
Station A: Upstream Station B: Downstream
Starting time: ---- Starting time: 0904
Time Elapsed Velocity Suspended
(min:sec)
Time Elapsed Velocity Suspended
(ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
ppm) (ppm)
40:00 141
45:00 183
50:00 147
125
Date: May 1, 1981
Tow name: Normania
No. of barges: 9
Draft: 5 ft
Traffic direction: Downstream
Station A: Upstream
Starting time: 0949
Station B: Downstream
Starting time: 0957
Time Elapsed
(min:sec)
Velocity Suspended Time Elapsed
(ft/sec) Sediment (min:sec)
Concentration
(ppm)
142
146
156
149
147
145
143
144
150
150
150
148
147
141
152
153
126
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
148
140
140
145
136
220
155
315
151
152
190
173
178
158
169
1642.23
2:00
40:00
2.1235:00
2.2330:00
2.4228:00
2.2326:00
2.3224:00
2.1222:00
2.2720:00
2.2318:00
2.2316:00
2.2714:00
1.9312:30
2.0112:00
2.3811:30
2.4511:00
2.2310:30
2.2310:00
2.019:30
2.239:00
2.168:30
2.308:00
2.017:30
2.017:00
2.086:30
2.086:00
2.385:30
2.525:00
2.304:30
2.234:00
2.233:30
1.933:00
2.232:30
2.23
2.0740:00
2.1735:00
2.0730:00
2.2728:00
1.9826:00
2.2324:00
2.1722:00
1.9020:00
2.0318:00
2.1216:00
2.2314:00
2.2312:00
1.9310:30
1.9310:00
2.089:30
2.239:00
2.168:30
2.168:00
2.167:30
2.237:00
2.086:30
2.086:00
2.085:30
2.085:00
1.794:30
2.014:00
2.083:30
2.523:00
2.382:30
2.232:00
2.231:30
2.011:00
1.93:30
Date: May 1, 1981
Tow name: Sally Barton
No. of barges: 12
Draft: 8 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 1033 Starting time: 1041
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
61
146
147
144
152
151
156
154
164
155
163
160
158
148
152
155
160
163
156
155
179
127
2.03
:30
24:00
2.0722:00
2.4720:00
2.2318:00
2.230016:
1.9814:00
2.1613:00
2.0812:30
2.0812:00
2.3811:30
2.380011:
2.16:300
2.300:00
2.239:30
2.169:00
2.388:30
2.168:00
2.457:30
2.387:00
2.306:30
2.38006:
2.385:30
2.235:00
2.084:30
1.934:00
1.793:30
2.303:00
2.382:30
2.602:00
2.451:30
2.38:001
2.60
:0012
8:001
16:00
14:00
13:30
13:00
12:30
002:1
11:30
11:00
10:30
0:001
9:30
9:00
8:30
8:00
7:30
7:00
6:30
6:00
5:30
5:00
4:30
4:00
3:30
2:00
2.17
2.23
2.23
2.38
2.38
2.23
2.16
2.01
2.23
2.08
1.86
2.16
2.16
2.23
2.16
2.30
2.30
2.08
2.16
2.08
2.23
2.23
2.23
2.23
Date: May 1, 1981
Tow name: National Enterprise
No. of barges: 9
Draft: 8 ft
Traffic direction: Downstream
Station. A: Upstream Station B: Downstream
Starting time: 1100 Starting time: 1105
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
151
153
156
157
159
158
164
163
156
161
150
164
171
152
146
168
164
189
364
128
19:00
1:00
17:00
15:00
13:00
12:30
12:00
11:30
11:00
10:30
10:00
9:30
9:00
8:30
8:00
7:30
7:00
6:30
6:00
5:30
5:00
4:30
4:00
3:30
3:00
2:30
2:00
1:30
2.23
2.37
2.17
2.23
2.23
2.01
2.01
2.16
2.38
2.30
2.30
2.23
2.08
2.16
2.23
2.38
2.45
2.38
2.23
2.16
2.38
2.38
2.30
2.08
2.45
2.01
1.93
2.2718:00
2.1716:00
2.5314:00
2.3012:30
2.0812:00
2.0811:30
2.3011:00
2.3010:30
2.0810:00
2.089:30
2.239:00
2.238:30
2.168:00
2.237:30
2.167:00
2.086:30
2.086:00
2.085:30
2.085:00
2.084:30
2.084:00
2.163:30
2.303:00
2.382:30
2.162:00
2.231:30
2.301:00
2.01:30
Date: May 1, 1981
Tow name: Cooperative Ambassador
No. of barges: 15
Draft: 9 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 1120 Starting time: 1126
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration
(ppm)
Concentration
(ppm)
172
156
172
347
488
165
170
252
175
186
232
202
177
162
391
195
177
129
2.12
0:00
48:00
2.1743:00
2.2338:00
2.4733:00
2.4731:00
2.3229:00
2.1727:00
2.3225:00
2.3223:00
2.3221:00
2.3219:00
2.5917:00
2.2315:00
1.9013:00
11:00
2.0810:30
2.1610:00
2.089:30
1.869:00
2.458:30
2.238:00
2.237:30
2.387:00
2.236:30
2.086:00
2.085:30
2.305:00
2.014:30
2.454:00
2.523:30
2.303:00
2.452:30
2.232:00
1.491:30
1.641:00
2.300:30
2.38
1.9845:00
2.1240:00
2.0735:00
30:00
2.2328:00
2.0726:00
2.1224:00
2.1722:00
2.0720:00
2.1418:00
2.1216:00
2.4714:00
1.9313:00
1.8612:30
1.9312:00
1.9311:30
1.9311:00
2.0110:30
1.8610:00
2.019:30
2.169:00
2.168:30
2.238:00
2.387:30
2.307:00
2.236:30
2.236:00
2.085:30
2.085:00
2.014:30
2.234:00
2.453:30
2.893:00
3.042:30
2.822:00
2.161:30
2.011:00
1.42:30
156
163
156
177
163
161
173
169
166
169
168
163
151
160
156
156
158
153
145
Date: May 1, 1981
Tow name: Katherine L.
No. of barges: 1
Draft: 2 ft
Traffic direction: Downstream
Station A: Upstream Station B: Downstream
Starting time: 1209 Starting time: 1212
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
:30 2.38
1:00 1.71
1:30 2.08
2:00 2.23
2:30 2.16
3:00 2.23
3:30 2.30
4:00 2.60
4:30 1.79
5:00 2.23
5:30 2.16
6:00 2.16
6:30 2.16
7:00 2.08
7:30 2.08
8:00 2.08
8:30 2.23
9:00 2.16
9:30 2.08
l0:00 2.23
10:30 2.16
12:00 2.27
14:00 2.23
16:00 2.03
18:00 2.32
20:00 2.23
22:00 2.07
24:00 2.37
26:00 2.07
28:00 2.23
30:00 1.98
35:00 2.17
40:00 2.27
45:00 2.07
50:00 2.23
55:00 2.12
60:00 1.94
159
181
167
163
160
163
165
159
163
170
169
169
163
165
167
166
171
168
166
167
166
:30
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
12:00
14:00
16:00
18:00
20:00
22:00
24:00
26:00
28:00
30:00
35:00
2.23
1.86
2.23
1.93
2.08
2.23
2.16
2.01
2.08
1.93
2.08
2.16
2.01
1.93
2.23
2.16
2.23
2.23
2.08
1.86
2.17
2.17
2.27
2.12
2.03
2.07
2.37
2.23
2.12
2.12
174
211
171
187
169
198
174
179
205
21
207
257
172
180
130
Date: May 1, 1981
Tow name: Luke Gladders
No. of barges: 15
Draft: 2 ft
Traffic direction: Upstream
Station A: Upstream Station B: Downstream
Starting time: 1326 Starting time: 1300
Time Elapsed Velocity Suspended Time Elapsed Velocity Suspended
(min:sec) (ft/sec) Sediment (min:sec) (ft/sec) Sediment
Concentration Concentration
(ppm) (ppm)
1:00 2.08
1:30 2.16
2:00 2.16
2:30 2.16
3:00 2.38
3:30 2.08
4:00 2.16
4:30 2.08
5:00 2.08
5:30 2.38
6:00 2.23
6:30 2.23
7:00 2.08
7:30 2.16
8:00 2.01
8:30 2.45
9:00 2.38
9:30 2.08
10:00 2.08
10:30 2.38
11:00 1.79
11:30 2.23
12:00 2.38
12:30 2.23
13:00 2.38
13:30 2.38
14:00 2.38
14:30 2.23
15:00 2.23
15:30 2.30
16:00 2.23
16:30 2.16
17:00 2.30
17:30 2.08
18:00 2.23
18:30 2.16
19:00 2.23
20:00 2.17
22:00 2.17
165
170
156
168
160
167
168
163
167
168
171
1:00
1:30
2:00
2:30
3:00
3:30
4:00
4:30
5:00
5:30
6:00
6:30
7:00
7:30
8:00
8:30
9:00
9:30
10:00
10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30
15:00
15:30
16:00
16:30
18:00
20:00
22:00
24:00
26:00
28:00
30:00
2.30
2.30
2.01
2.01
2.01
2.01
2.01
2.01
2.08
1.90
1.71
1.86
2.23
1.93
2.01
2.01
2.23
2.08
1.79
1.93
1.86
2.16
2.08
1.86
1.93
2.23
2.23
2.08
2.23
2.03
2.23
2.03
1.94
1.49
2.07
83
208
361
179
168
356
189
167
269
276
345
170
166
184
204
131
(Continued)
Station A: Upstream
Starting time: 1326
Station B: Downstream
Starting time: 1300
Time Elapsed
(min:sec)
24:00
26:00
28:00
30:00
35:00
40:00
45:00
50:00
55:00
60:00
70:00
80:00
90:00
Velocity
(ft/sec)
2.23
2.17
2.47
2.07
2.17
2.12
2.37
2.42
2.27
2.17
2.17
2.27
1.90
Suspended Time Elapsed
Sediment (min:sec)
Concentration
(ppm)
Velocity
(ft/sec)
Suspended
Sediment
Concentration
(ppm)
164
157
170
156
168
164
157
161
161
165
167
171
170
35:00
40:00
42:00
45:00
50:00
55:00
60:00
70:00
80:00
90:00
1.86
1.69
1.63
1.86
2.12
2.29
1.86
2.23
2.07
165
180
257
232
184
182
251
228
185
132
APPENDIX B
Background Data from Side Channel Field Trips
Appendix B. Background Data of Side Channel at McEver's Island
Suspended
Cross Sectional Sediment
Area Concentration
Date Station* (ft2)
Velocity
Time (ppm) (fps)
10-21-80 A 670 1216
1430
1500
10-21-80 B 834 1400
1430
1500
1530
1600
1636
10-22-80 A 746 1000
10-22-80 B 881
10-23-80 A 730
1030
1100
1105
1300
1330
1400
1430
1556
216
202
192
(V. E. Towey)
191
187
185
207
(Bill Gee)
830 201
900 212
930 198
1119 (V. E. Towey)
1330 178
1500 168
1610 (Bill Gee)
830 (Super Stone)
940 (Katherine L.)
1122 (S. K. Smith)
1206 (A. C. Johnson)
1440 (E. Bigelow)
1530 204
1600 193
1630 186
1632 (Kay D.)
*Stations A and B were located at the upstream
McEver's Island, respectively.
(Barge Event-Tow name:N.R.)
186 1.18
162 1.15
160
157
162
163
160
(L. Kimberly)
N.R.
N.R.
N.R.
N.R.
N.R.
1.46
1.38
1.13
1.19
.97
1.17
1.25
N.R.
N.R.
.99
1.29
1.20
N.R.
N.R.
N.R.
and downstream ends of
135
Appendix B. Continued
Suspended
Cross Sectional Sediment
Area Concentration Velocity
Date Station* (ft2) Time (ppm) (fps)
4-29-81 A 1931 1118
1330
1400
1430
1500
1530
1700
1730
1745
4-29-81 B 2040 1030
1100
1112
1400
1430
1500
1530
1700
1718
1758
136
10-23-80 B 872 845
1000
1135
1154
1420
4-28-81 A N.R. 1430
1600
1615
1630
1700
4-28-81 B N.R. 1545
1600
1630
1700
4-30-81 A 1942 1030
1100
1130
1155
1430
(Super Stone
(Katherine L.)
(S. K. Smith)
(A. C. Johnson)
(E. Bigelow)
N.R. 1.98
N.R. 2.03
138 N.R.
142 2.17
136 2.15
N.R. 2.27
145 2.30
139 2.30
131 2.25
(Cooperative Ambassador)
141 1.82
149 1.99
137 1.96
138 2.02
132 2.05
135 2.08
(T. B. Morton)
(A. M. Thompson)
375 2.33
168 2.28
(Cooperative Ambassador)
125 2.42
159 2.30
146 2.39
147 2.38
131 2.48
(T. B. Morton)
(A. M. Thompson)
140 2.27
180 N.R.
128 2.17
(Capt. Caplener)
263 2.20
Appendix B. Concluded
Date
Suspended
Cross Sectional Sediment
Area Concentration Velocity
Station* (ft2 ) Time (ppm) (fps)
4-30-81 (Cont'd) 1500
1508
1730
4-30-81 B 2051
5-1-81 A 1903
5-1-81 B 2025
188 2.30
(Brent/Chotin)
154 1.84
1030 199 2.41
1100 258 2.42
131 2.39
1141 (Capt. Caplener)
1400 361 2.37
1430 209 2.44
1500 N.R. 2.49
1515 (Brent/Chotin)
1700 161 2.24
1730 182 2.35
949 (Normania
1033 (Sally Barton)
1100 (National Enterprise)
1120 (Cooperative Ambassador)
1209 (Katherine L.)
1326 (Luke Gladders)
904 (S. Elizabeth)
957 (Normania)
1041 (Sally Barton)
1105 (National Enterprise)
1126 (Cooperative Ambassador)
1212 (Katherine L.)
1300 (Luke Gladders)
137
1130

